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51. Cosmarium Holmiense Lund. 
(PI. LXV, figs. 1, 2.) 

Cosmarium Holmiense Lund. Desm. Suec. 1871, p. 49, t. 2, f. 20 ; Nordst. 
Desm. Ital. 1876, p. 31 ; Cooke, Brit. Desm. 1886, p. 96, t. 37, f . 15 ; 
Hansg. Prodr. Algenfl. B6hm. 1888, p. 197 ; Boldt, Desmid. Gronland, 
1888, p. 11 ; De Toni, Syll. Alg. 1889, p. 944 ; West, Alg. W. Ireland, 
1892, p. 143 ; Boy & Bias. Scott. Desm. 1894, p. 103 ; Nordst. Index 
Desmid. 1896, p. 140; West & G. S. West, Alga-fl. Yorks. 1900, p. 80 ; 
Freshw. Alg. Orkneys and Shetlands, 1905, p. 21. 

Euastrum {Cosmarium) Holmiense Gay, Monog^. loc. Conj. 1884, p. 60. 

Cosmarium Holmiense a. Lundellii Bacib. Nonn. Desm. Polon. 1885, p. 80. 

C. Holmiense b. Nordstedtii Bacib. 1. c. 

UrsineUa Holmiensis Kuntze, Bevis. gen. plant. 1891, p. 924. 

Dysphinctium Holmiense (Limd.) Sclunidle, Beitr. alp. Alg. 1895, p. 349. 

Cells of medium size, about If times as long as 
broad, moderately constricted, sinus narrow and 
linear; semicells broadly pyramidate, basal angles 
slightly or considerably rounded, sides straight or 
slightly concave, faintly crenulate towards the apex, 
upper angles moderately rounded, apex broadly trun- 
cate, somewhat produced and slightly biundulate. 
Side view of semicell quadrate-elliptic, with a convex- 
truncate apex. Vertical view broadly elliptic, ratio 
of axes about I : 1*4. Cell- wall smooth or delicately 
punctate. Chloroplasts axile, each with one pyrenoid. 

Zygospore unknown. 

Length 43-2-60 ^i ; breadth 26-4-40 in ; breadth of 
isthmus 14-4-21 /u; breadth of apex 21-29;u; thickness 
19-2-28 fjL. 

VOL. III. 1 
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England. — Helvellyn, Westmoreland ! Not un- 
common on wet rocks, W. and N. Yorks ! Enbridge 
Lake, Hants. (Boy). Near the Lizard, Cornwall! 

Wales. — Capel Curig {Cooke Sf Wills) ^ and Grlyder 
Fawr, Carnarvonshire ! 

Scotland. — Ross, Inverness, Aberdeen!, Kincardine, 
Forfar!, Perth!, Stirling, Arran {Boy Sf Bissett). 
Shetlands I 

Ireland. — Near Oughterard, Galway ! Grien Caragh, 
Kerry I 

Geogr. Distribution. — France. Germany. Galicia. 
Bohemia. Poland. Italy. Norway. Sweden. Born- 
holm. Bosnia. Greenland. Spitzbergen. Nova 
Zembla. Ceylon. New Zealand. Sandwich Islands. 
United States. Ecuador. Argentina. 

G. Holmiense is mostly an alpine and arctic species, gene- 
rally occurring among mosses and various algaB on wet rocks, 
although it also occurs in some of the bogs and boggy rills 
high up on the mountains. It is usually found associated 
with C. anceps Lund., C, galeritum Nordst., G, speciosum 
Lund., G, ochthodes Nordst., and other species which have a 
preference for great aeration. 

It is a characteristic species, being readily recognized by 
the dilated apex and the irregular undulation of the upper 
parts of the lateral margins of the semicell. In size it is very 
variable ; the largest recorded specimen is one mentioned by 
Nordstedt (^Desm. Arctoae,' 1875, p. 18) as " forma maxima '* 
(length 98 /x ; breadth 51 ^ ; breadth of apex SQ fx ; breadth 
of isthmus 27 /i). From the Tyrol the same author has 
described a trigonal variety, in which the vertical view is 
trigonal with straight sides and rounded angles {vide C 
Holmiense var. trigonum ^Nordst. Desm. Ital.' 1876, p. 31, 
t. 12, f. 6). 

Var. integrum Lund. (PI. LXV, figs. 3-5.) 

C Holmiense Lvmd. var. integrum Lvmd. Desm. Suec. 1871, p. 49 ; Nordst. 
Desm. Spetsb. 1873, p. 28, t. 6, f. 5; Hansg. Prodr. Algenfl. Bdhm. 
1888, p. 197 ; Boldt, Desmid. Grdnland, 1888, p. 11 ; Borge, Subfoss. sdtv. 
alg. Gotl. 1892, p. 57, t. 1, f. 10 ; West, Alg. Engl. Lake Distr. 1892, 
p. 724; Roy & Hiss. Scott. Desm. 1894, p. 103; Nordst. Index Desmid. 
1896, p. 140; West & G. S. West, Some Desm. L'.S. 1898, p. 300; 
Alga-fl. Yorks. 1900, p. 80 ; Alg. N. Ireland, 1902, p. 32. 



COSMABIUM. 3 

C Holmiense Lund. var. Beinsch, Contrib. Alg. et Fung. 1875, p. 88, 

t. 12. f. 10. 
Dysphinctium Holmiense (Lund.) Schmidle var. integrum (Lund.) 

Schmidle, Beitr. alp. Alg. 1895, p. 349. 

Semicells a little more attenuated upwards, with 
the sides almost straight, and with a somewhat convex, 
dilated apex (neither truncate nor undulate) ; sinus 
open. 

Length 45-62 fj, ; breadth 28-40 /u ; breadth of apex 
26-30/1; breadth of isthmus 15*6-22 )u; thickness 
24-28 /I. 

England. — Near Bowness (Bissett)^ and Helvellyn!, 
Westmoreland. Cumberland ! • Malham Tarn, bog 
near Clapham, Arncliffe, and Penyghent, W. Yorks ! 
Mickle Fell, and Mossdale Moor, Widdale Fell, N. 
Yorks ! Chippenham Fen, Cambridgeshire ! 

Wales. — Moel Siabod, Snowdon, and (xlyder Fawr, 
Carnarvonshire ! 

Scotland. — Grlen Urquhart; Cromar and Upper 
Deeside, Aberdeen ; Lundie and Reeky Linn. Forfar 
(Botf Sf Bissett). Clova Mts., Forfar ! Glen Shee and 
Craig-an-Lochan, Perth ! Inverness (and in Skye) ! 
Sutherland ! Outer Hebrides ! 

Ikeland. — Shores of Lough Neagh ! Mourne Mts., 
Down ! Achill Is., Mayo ! Carrantuohill, Kerry ! 

Geogr. Distribution. — Austria. Galicia. Germany. 
Switzerland. Faeroes. Norway. Sweden. Spitz- 
bergen. Nova Zembla. United States. 

This variety is more widely distributed and somewhat 
more abundant than the typical form. It occurs in similar 
situations, and is frequently found among the luxuriant 
Myxophyceous growth covering the wet and dripping rocks 
of the mountain ghylls and glens. It differs from the type 
in the convex apices, the absence of the small undulations 
from the upper parts of the sides of the semicells, and in the 
open sinus. 

C. holmiense var. integrum is not unlike (7. qivadratum, but 
the semicells are more attenuated upwards, and the apex is 
dilated and more convex in the centre. It should also bo 
compared with C integerrimum Nag. (' G-att. einz. Alg.' 1849, 
p. 119, t. 7, f. A. 1). 
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Var. attenuatum G-utw. (PI. LXV, fig. 6.) 

C Holmiense Lvmd. var. attenuatum Gutw. Wahr. d. Prioritat, 1890, p. 

67 ; Flor. Glon. Okolic Lwowa, 1891, p. 43, t. 1, f . 18. 
C. Holmiense Lund. var. integrum Lvmd. forma West, Alg. Engl. Lake 

Distr. 1892, p. 724, t. 9, f. 12. 

Semicells strongly attenuated upwards, with a pro- 
minent constriction below the apex ; apex narrower 
than in var. integrum and very slightly triundulate. 
Side view of semicell more attenuated. Vertical view 
often narrower with slightly produced poles. 

Length 52-60 /x ; breadth 30-36 n ; breadth of apex 
21-22 m; breadth of isthmus 16-22 jn ; thickness 17*5- 
29^1. 

England. — Brothers' Water, Westmorland ! 

Geogr. Distribution. — Gralicia in Austria. 

This variety does not appear to be a very constant one, 
and is connected by intermediate forms with var. integrum 
Lund. The sides of the semicells may be as in the latter 
variety or they may be somewhat irregularly undulate. The 
cells vary much in relative thickness. 

Var. undatum West & G. S. West. (PI. LXV, fig. 7.) 

C. Holmiense Lund. var. undatum West &. Ct. S. West, New Brit. Freshw. 
Alg. 1894, p. 5, t. 1, f. 12. 

Cells smaller than in the type, with truncate-pyra- 
midate semicells and triundulate sides ; cell-wall very 
delicately punctate. 

Length oO/u; breadth 34 /i ; breadth of isthmus 
13 /I ; thickness 27 /i. 

Scotland. — Glen Shee, Perthsliire I 

This variety should possibly be referred elsewhere. We 
have only observed it once, and before removing it from C. 
Holmieihs'c we should like to examine further specimens. 

Note, — The " var. minor Arch." referred to in Cooke's 
' British Desmids/ p. 97, and mentioned by Archer in * Micr. 
Journ.' xvi, 1876, p. 1^44, is only a small form of the species 
probably referable to var. integrum Lund. 



COSMARIUM. 5 

52. Cosmarium cymatopleunim Nordst. 
(PI. LXV, figs. 8, 9.) 

Cosmarium cymatopleurum Nordst. Desm. Spetsb. 1872, p. 28, t. 6, f . 4 ; 

Desm. ArctoBB, 1875, p. 18 ; Cooke, Brit. Desm. 1887, p. 188, t. 66, f. 3 ; 

De Toni, Syll. Alg. 1889, p. 970 ; West, Alg. Engl. Lake Distr., 1892, p. 

724; Liltkem. Desm. Attersees, 1893, p. 556; Nordst. Index Desmid. 

1896, p. 96; West & G. S. West, Alga-fl. Yorks. 1900, p. 80. 
C. cymatopleurum forma polonica Kacib. Desm. Nowe, 1889, p. 87, t. 5, 

f. 36. 
Ursinella cym^topleura Kuntze, Revis. gen. plant. 1891, p. 924. 

Cells large, about 1^ times longer than broad, 
deeply constricted, sinus very narrow with a dilated 
apex, opening outwards; semicells truncate- pyrami- 
date, from a subreniform base converging upwards, 
sides almost straight and very slightly undulate, upper 
angles obtuse, apex very slightly produced, convexly 
truncate, sometimes delicately undulate. Side view 
of semicell elliptic- circular. Vertical view elliptic, 
poles bluntly pointed (rarely rounded), with three 
parallel series of undulations (interrupted in the 
middle) more or less distinctly visible within each 
lateral margin, ratio of axes about 1 : 1*66. Cell-wall 
rather thick and finely punctate, often becoming 
yellow. Chloroplasts axile, each with two pyrenoids. 

Zygospore unknown. 

Length 82-97 fx ; breadth 60-70 a* ; breadth of apex 
25-38 /u; breadth of isthmus 25-30 /i; thickness 40- 
43 )u ; thickness of cell-wall 2-2*5 /x. 

England. — Near Bowness, Westmoreland ! Peny- 
ghent, W. Yorks ! Mickle Fell, N. Yorks ! 

Geogr. Distribution. — Austria. Gralicia. Poland. 
Finland. Spitzbergen. Nova Zembla. 

C. cymatopleurum and its varieties are essentially Alpine 
Desmids, occurring amongst mosses on dripping rocks asso- 
ciated with C. Bolmiense, C, anceps, C. speciosum, C. Etcha- 
chaneiise, Staurastrum acarides, etc. These species are also 
associated in boggy mountain springs, but C cyvmtopleurum 
is perhaps the rarest of them and is only occasionally 
found. 
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Var. Tyrolicum Nordst. (PI. LXV, figs. 11, 12.) 

C. cymato^eurum Nordst. var. Tyrolicum Nordst. Desm. Ital. 1876, p. 30, 
t. 12, f . 5 ; De Toni, SyU. Alg. 1889, p. 970 ; West, Alg. Engl. Lake 
Distr., 1892, p 724 ; Roy & Biss. Scott. Desm. 1894, p. 44; West & 
G. S. West, Alga-fl. Yorks. 1900, p. 80 ; Alg. N. Ireland, 1902, p. 37. 

C. suhochthodes Schmidle, Weit. Beitr. Algenfl. Bheineb. u. Schwarzwald. 
1895, p. 75, cum. fig. 26 a-c. 

Slightly larger than the type ; semicells subelliptic, 
the whole margin slightly undulate, basal angles less 
rounded ; apex not truncate ; cell-wall more distinctly 
punctate. 

Length 80-108 /u ; breadth 68-77 a* ; breadth of 
isthmus 22-36 /x ; thickness 47-50 /u. 

England. — Hawkshead, Lancashire ! Shipley Grlen, 
on wet rocks near Arncliffe, and Penyghent, W. Yorks! 
Lund's Fell, N. Yorks! Tremethick Moor, Cornwall! 

Scotland. — Near Aboyne and Corrie of Loch 
Kandor, Aberdeen; Canlochan (associated with var. 
Archeni)y Forfar! {Roy ^ Bissett). Rhiconich, Suther- 
land! 

Ireland. — Bog near Lough Neagh, Londonderry ! 
Lough Shannacloontippen, Gralway ! Kenmare, Kerry ! 

Geogr. Distrilrntioii. — Germany. Italy. 

This variety is more frequently found than typical C 
cymatopleurum, and sometimes occurs in pure masses, forming 
a pale green, gelatinous stratum on dripping rocks in the 
more sheltered parts of rocky glens. C microsphinctuvi is 
sometimes found amongst it. 

It differs from typical C cymatopleuriivi in its more inflated 
semicells, without a produced apex, and in the more uniform 
undulation of the lateral margins. The cell-wall is also more 
strongly punctate. 'WTien occurring in gelatinous masses an 
exuviation of the outer layers of the cell-wall into the sur- 
rounding mucus can be sometimes observed. 



Var. Archerii (Rov & Biss.) West & G. S. West. 

(PI. LXV, fig. 10.) 

Cosmarxum Archerii Roy & Biss. Scott. Desm. 1894, p. 42, t. 1, f. 5. 
C. cymatopleurum Nordst. var. Archerii (Roy & Biss. i West &. G. S. West, 
Notes Alg. II, 1900. p. 291. t. 412, f. 5 ; Alj?a-fl. Yorks. 1900, p. 80. 
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Slightly larger than the type, apex of semicells still 
more produced, and undulations of lateral margins 
more pronounced, vertical view with blunter poles. 

Length 91-112 /x; breadth 67-87 /u ; breadth of 
apex 33-38 fx ; breadth of isthmus 24-35 a*. 

England. — Penyghent, W. Yorks I 

Scotland. — Glen Callater, beside the " Break Neck " 
Waterfall, Aberdeen; Canlochan, Forfar! {Boy Sf 
Bissett). North shore of Loch Tay, Perth (Archer). 

Geogr. Distribution. — Galicia (a form). Finland. 

The produced apices of this variety give it a rather remark- 
able appearance^ but this feature is not suflGicient to warrant 
its separation by Messrs. Roy and Bissett as a distinct species. 
The specimens observed from West Yorkshire were inter- 
mediate between the typical form and var. Archerii with 
regard to the extension of the produced apices. The occur- 
rence of intermediate forms of this nature {vide PL LXV, 
fig. 9) is sufiicient to show that these plants are forms of one 
species. 

53. Cosmaxium obtusatum Schmidle. 
(PI. LXV, figs. 13, 14.) 

? Covmariwm oehthodes Nordst. var. obtusatum Gutw. Wahr. d. PrioritSt, 
1890, p. 68; Flor. Glon. Okolic Lwowa, 1891, p. 51, t. 2, f. 3. 

C. undvUatvmt Corda var. obtusatum Schmidle, Alg. Gteh. Oberrheins, 
1893, p. 550, t. 28, f. 11. 

C. obtusatum Schmidle, Ost- Africa Desmid. 1898, p. 38 ; West & G. S. 
West, Freshw. Alg. Orkneys and Shetlands, 1905, p. 21. 

Cells of medium size, about 1^ times as long as 
broad, deeply constricted, sinus very narrow with 
dilated apex ; semicells truncate-pyramidate, basal 
angles slightly rounded, sides convex with about 8 
undulations, also with two similar series within each 
margin having an appearance not unlike granules, 
apex truncate. Side view of semicell broadly elliptic. 
Vertical view oblong-elliptic, ratio of axes about 1 : 2, 
poles undulate ; with four or five short parallel series 
of undulations within each pole. Cell- wall punctate. 
Chloroplasts axile, each with two pyrenoids. 

Zygospore unknown. 
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Length 48-60 ^ ; breadth 42-50 /i ; breadth of 
isthmus lb-lb b fi; thickness 22 /u. 

Scotland. — Plankton of Loch Asta, Shetlands ! 

Georfr. Distribution. — Germany. Galicia in Austria 
(?). E. Africa. 

The Scottish specimens possessed rather smaller apices 
than those described by Schmidle. but were otherwise pre- 
cisely similar. 

C. ohtuaatum is nearly allied to C cymatopleurum var. 
tyrolicum, from which it is distinguished by its somewhat 
smaller size, its deeper constriction, its truncate apex, and its 
much thinner cell-wall. In outward appearance it has a 
certain resemblance to some forms of C, ochthodes, but it is 
smaller, and the surface-markings are of quite a different 
character. 

Var. Beanlandii nob, (PI. LXV, fig. 15.) 

Coimarium svhxindulatum Wille var. Beanlandii West & G. S. West, New 
Brit. Freshw. Alg. 1894, p. 7, t. 1, f. 10. 

Cells longer than in the typical form, 1:^-1^ times 
as long as broad, apices subtruncate and sometimes 
subretuse, margin of semicells with about 18 undula- 
tions. 

Length 65-85 /i ; breadth 55-59 jjl ; breadth of isth- 
mus 20*5-22 ju ; thickness 33 ^i. 

England. — Xewsholme, E. Yorks ! 



This variety resembles several of the forms of G, speciosuvi 
Lund., but is more deeply constricted than any of them, and 
has no granules within the margin of the semicells. The cells 
art* also proportionately shorter. Compare with C. sj^eciosuvi 
Lund. var. shnjilex Nordst. (*Desni. Spetsb.^ 1872, p. 31, t. 6, 
f. 12) and C. .speciosum var. (ni.sfralicuium Xordst. ('Freshw. 
Alg. N. Zeal.^ IS8S, p. 79, t. 5, f. 9). 

54. Cosmarium venustum (Breb.) Arch. 
(PI. LXVI, fig. 1-3.) 

Evastrum vennstum IJreb. Liste Dosm. IH.jG, p. 124, t. 1, f. 3 ; Cooke, Brit. 

Desni. 188(>, p. 77, t. 35. f. 11 ; West, Alg. N. Wales, 1890, p. 288. 
Co»mni'hnn venustvm (Breb.) Arch, in rritch. Infus. 1861, p. 732; 

Kabenh. Flor. Eiirop. Alg. Ill, 1868, p. 164; Kirehn. Alg. Schles. 1878, 
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p. 149 ; Hansg. Prodr. Algenfl. Bdhm. 1888, p. 196 ; De Toni, Syll. 

Algar. 1889, p. 946; West, Alg. W. Ireland, 1892, p. 147; Alg. Engl. 

Lake Distr. 1892, p. 726 ; Liitkem. Desm. Attersees, 1893, p. 550 ; Roy 

& Biss. Scott. Besm. 1894, p. 177 ; Nordst. Index Desmid. 1896, p. 268 ; 

West & G. S. West, Alg. S. England, 1897, p. 487 ; Liitkem. Desm. 

Millstattersees, 1900, p. 12 ; West & G. S. West, Alga-fl. Yorks. 1900, 

p. 82 ; Alg. N. Irekuid, 1902, p. 35 ; Freshw. Alg. Orkneys and Shet- 

lands, 1905, p. 21. 
? Didymidium {Cosmarium) Braunii Beinsch, Algenfl. Frank. 1867, p. 114, 

t. 10, f. 3 [in part ; h and e ?] 
Cosmarium Cam^ricum Cooke & Wills in Grevillea, 1880, p. 91 ; Cooke, 

Some Desm. New to Britain, 1881, t. 13, f . A b ; Lagerh. Bidr. Amerik. 

Desm.-fl. 1885, p. 241 ; Cooke, Brit. Desm. 1887, p. 98, t. 42, f . 16 ; De 

Toni, SyU. Algar. 1889, p. 957. 
C. Camhricum a. typicum Eacib. Nonn. Desm. Polon. 1885, p. 79. 
Ursinella venu^ta Knntze, Rev. gen. plant. 1891, p. 926. 
U. Camhrica Euntze, 1. c. p. 924. 

Cells rather small, about 1;^ times longer than broad, 
very deeply constricted, sinus narrowly linear with a 
dilated apex ; semicells truncate-pyramidate, sides (in- 
cluding the rounded upper and lower angles) triun- 
dulate, apex widely truncate and generally slightly 
retuse (more rarely straight). Side view of semicell 
elliptic. Vertical view elliptic, ratio of axes about 
1 : 1*8. Cell- wall minutely punctate. Chloroplasts 
axile with one central pyrenoid. 

Zygospore unknown. 

Length 32-6-42 m; breadth 22-32-5 /i; breadth of 
isthmus 5-7-13-4 /i; thickness 12-19^. 

England. — Cumberland ! Westmoreland ! (Bissett), 
Lancashire ! W. N. and E. Yorks ! Hants ! Devon ! 
Cornwall ! 

Wales.— Capel Curig! {Goalee Sf Wills), Moel Siabod!, 
Yr Orsedd!, and Y Foel Eras!, Carnarvonshire. 

Scotland. — General ! {Roy Sf Bissett). Outer He- 
brides ! Orkneys ! Shetlands ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow {Archei^. 

Geogr. Distribution. — France. Germany. Austria. 
Galicia. Norway. Sweden. Denmark. Finland. 
Poland. Russian Lapland. S. Russia. Faeroes. 
Nova Zembla. Greenland. Siberia. India. Sumatra 
(form). Java. Australia. Azores. United States. 
Paraguay. 
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C, venustum is a characteristic species which exhibits some 
variation in the relative prominence of the lateral undula- 
tions, in the degree of rotundity of the basal angles of the 
semicells, and in the width of the isthmus. It occurs most 
abundantly in the upland Sphagnum-pools. Nordstedt has 
described and figured a trigonal variety of it ("/3 trigonum '') 
from Russian Lapland {vide ' Desmid. Arctoae/ 1875, p. 41, 
t.8, f. 42). 

It is impossible to draw a distinction between C. venustum 
and C. Cambricum, as the undulation of the sides of the 
semicells varies much in specimens even from the same 
locality. 

Forma minor Wille. (PL LXVI, fig. 4.) 

C. venustum ? forma minor Wille, Ferskv. Alg. Nov. Semlj. 1879, p. 43 ; 
Boldt, Siber. Chlorophy. 1886, p. 104, t. 5, f. 10 ; West, Alg. W. Ireland, 

1892, p. 147 ; Schmidle, Alg. aus Sumatra, 1895, p. 302 ; West & G. S. 
West, Alg. N. Ireland, 1902, p. 36. 

C. Camhricum Cooke &. Wills forma minor Tom. Freshw. Alg. E. India, 

1893, p. 70, t. 10, f. 15. 

About two- thirds the size of the type. 

Length 20-25^; breadth 16-18 yu; breadth of 
isthmus 6-7 jn. 

Scotland. — Ben Lawers, Perth! 

Ireland. — Ballynahinch and Athry Lough, Galway ! 
Gortahork, Donegal ! 

Geogr, Distribution, — Germany. Nova Zembla. Si- 
beria. India. Sumatra. 

Lundell (' Desm. Suec' 1871, p. 23) records the occurrence 
of a fragile chain of seven individuals of a small form of 
C. venustum. 

There is little doubt that C. Cambricum var. dubium Racib. 
(^Nonn. Desm. Polon.^ 1885, p. 79, t. 11, f. 10) is a minute 
form of C. ve7iustum which is only about half the size of 
Wille's forma minor. 



Var. hypohexagonum West. (PI. LXVI, figs. 5, 6.) 

C. venustum var. hypohexaqonum West, Alg. W. Ireland, 1892, p. 147, 

t. 21, f. 1 ; Alg. Engl. Lake Distr. 1892, p. 726. 
C. venustum var. hypohexagonum forma incrassata "West, Alg. W. Ireland, 

1892. p. 147, t. 24, f . 23. 

Sides of semicells tricrenate rather than triundulate, 
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the cell-wall being thickened at the base of the 
incisions. 

Length 25-38^; breadth 20-25 /i ; breadth of 
isthmus 5-8*5/i; thickness 11-16 /u. 

England. — Kirk Fell, Cumberland ! Near Stickle 
Tarn, Westmoreland ! 

Wales. — Llyn-y-cwm-ffynon, Carnarvonshire ! 

Ireland. — Ballynahinch and Athry Lough, Galway ! 

Geogr. Distribution . — Australia. 

The sides of the semicells of this variety are tricrenate, 
and at the base of each of the incisions the cell-wall is 
thickened. This is best seen when the cell is slightly oblique. 
The form described from the West of Ireland as "forma 
incrassata" differs only in size and is therefore included in 
the description of var. hypohexagonum. Borge has suggested 
(in 'Naova Notarisia/ 1894, p. 21) that this variety does not 
belong to C. venustum, but we think it much too near that 
species to be separated from it. 

Var. majus Wittr. (PI. XCII, fig. 2.) 

Euastrum venustum var. majvs Wittr. Skandinav. Desm. 1869^ p. 7, t. 1^ 

f. 1. 
Coamarium venustum var. majus Wittr. ; Roy. & Bias. Scott. Desin. 1894, 

p. 77 ; West, Alg. S. England, 1897, p. 487 ; West & G. S. West, Alg. 

N. Ireland, 1902, p. 35; Freshw. Alg. Orkneys and Shetlands, 1905, 

p. 21. 

A large variety with three-lobed semicells ; lateral 
lobes subquadrate with rounded angles and straight 
or slightly retuse sides, polar lobe more widely sub- 
quadrate with rounded angles and retuse apex. 

Length 57 /i ; breadth 41 /a ; breadth of apex (polar 
lobe) 25 /i ; breadth of isthmus 9*5^. 

England. — New Forest, Hants! Thursley Common, 
Surrey ! 

Wales.: — Kadnor ! 

Scotland. — Strathpeffer, Ross ; Upper Powlair in 
Birse, Aberdeen ; Dalbrake, and Bogandreep in 
Strachan, Kincardine; Glen Clova and Clova Table- 
land, Forfar ; Folotry Loch in Fowlis Wester, Perth ; 
near Kingshouse, Argyll {Roy ^ Bissett). Scalloway, 
Shetlands ! 
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Ireland. — Errigal, Donegal ! 

Geogr. Distribution. — Norway. Sweden. 

55. Cosmarium Garrolense Roy & Biss. 
(PI. LXVI, figs. 7, 8.) 

Cosmarium Garrolense Roy & Biss. Scott. Desm. 1894, p. 101, t. 2, f. 4 ; 

Schmidle, Beitr. alp. Alg. 1895, p. 351. 
C. latereundatum Boy & Biss. MS. I.e., p. 101 [name only]. 
C. alpinum (Racib.) De Toni var. Helveticum Schmidle, Alg. Bern. Alp. 

1894, p. 89, t. 6, f. 11 \_vide West & G. S. West in Joum. Bot. Mar. 

1895, p. 67]. 

C. alpinum (Racib.) De Toni var. Oarrolense (Roy & Biss.) Schmidle in 
Nuova Notarisia, 1897, p. 66 ; Lappmark Siisswasseralgen, 1898, p. 41. 

Cells rather small, 1^ times longer than broad, 
deeply constricted, sinus very narrow with a dilated 
apex ; semicells triincate-pyramidate, sides upwardly 
converging and slightly convex, with three to five 
equal undulations, apex widely truncate but distinctly 
convex (sometimes obscurely plicated). Side view of 
semicell subcircular. Vertical view elliptic, ratio of 
axes about 1 : 1*6. Cell-wall sparsely and delicately 
punctate. 

Zygospore unknown. 

Length 27-31 ^u; breadth 20-25^; breadth of 
isthmus 9-11 ju. 

England. — Near Ambleside, Westmoreland ! 

Scotland. — Den of Garrol, Kincardine ; Clova 
Tableland, Forfar! {Rofj ^- BIsseft). 

Geoijr. Distribution. — Germany. Switzerland. N. 
Sweden. 

We have already shown that C. alpimim (Racib.) De Toni 
is without doubt a small form of C. undulatuvi Corda, being 
identical in size and general outline with C, undulatum var. 
mhiutnm Wittr. [vide vol. ii, pp. 149-150). C Garrolenae 
Roy & Biss. differs from the latter in its widely truncate 
apex which is without undulations. 

56. Cosmarium Beinschii Arch. 
(PI. LXVI, figs. 9, 10.) 

Cosmarxum sp. Rcinsch, Contrib. Al^. et Fung. 1875, p. 83, t. 18, f. 4. 
C. Reinschii Arch, in Quart. Joum. 5licr. Sci., 1876, n.s. vol. vi, p. 109 ; 
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Cooke, Brit. Desm. 1886, p. 96, t. 37, f . 14 rfigure bad] ; De Toni, Syll. 
Algar. 1889, p. 1045 ; Roy & Biss. Scott. Desm. 1894, p. 173 ; Nordst. 
Index Desm. 1896, p. 223 ; West & G. S. West, Freshw. Chlorophy. 
Koh Chang, 1901, p. 90. 
Ursinella Reinschii Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells rather small, about Ij times longer than 
broad, very deeply constricted, sinus narrowly linear 
with a dilated apex ; semicells truncate-pyramidate, 
basal angles rounded, sides convex with about 4 acute 
undulations (slightly increasing in size towards the 
apex), apex slightly produced and broadly truncate, 
upper angles not rounded or very slightly so. Side 
view of semicell subcircular. Vertical view elliptic, 
with a rounded inflation at the middle on each side, 
ratio of axes about I : 1'7. Cell- wall minutely punc- 
tate. 

Zygospore unknown. 

Length 36-37 A^; breadth 27-5-30 a*; breadth of 
isthmus 7-8 /I ; thickness 15-16 a*. 

England. — Cornwall (Cooke). 

Scotland. — Folotry, Perth {Boy Sf Bissett), Clova 
Mts., Forfar ! 

Ireland. — Westmeath (Archer), 

Geogr, Distribution. — Germany. Siam. Australia. 
United States. 

C. Reinschii Arch, is a rare species which has very seldom 
been observed. Nordstedt, in his ' Index Desmid/ 1896, p. 
1858, states that C limnophilum Schmidle is synonymous 
with C. Reinschii Arch, but the few specimens we have seen 
of the latter species do not possess the granulation described 
and figured by Schmidle for G. limnophilum {vide Schmidle, 
' Beitr. alp. Alg.,' 1895, p. 457, t. 15, f. 20). 

Var. eboracense var. noi\ (PI. LXVI, fig. 11.) 

Sides of semicells with five undulations, those near 
the basal angles being much smaller than the upper 
ones, apex truncate with two shallow undulations, 
apical angles not rounded. Vertical view broadly 
elliptic, without a median inflation. 
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Length 32^36 /u ; breadth 24-25 n ; breadth of 
isthmus 9-11*5 /n ; thickness 8 ju. 
England. — Penyghent, W. Yorks ! 

57. Cosmarium Nagelianum Br^b. 
(PL LXVI, fig. 12.) 

Euasirum (Cosmarium) crenatum Nag. Gatt.eing. Alg. 1849, p. 120, t. 7 A, 

f. 8 ; Gay, Monogr. loc. Conj. 1884, p. 61. 
Cosmarium Nagelianum Br6b. Liste Desm. 1856, p. 127 ; Arch, in Pritch. 

Infua. 1861, p. 732; Rabenh. Flor. Europ. Alg. Ill, 1868, p. 164; 

Hansg. Prodr. Algenfl. B5hm. 1888, p. 196; Kirchner, Nachtr. Alg. 

WOrtt. 1888, p. 154; De Toni, SyU. Alg. 1889, p. 942; Heimerl, 

Desm. Alp. 1891, p. 599; Gutw. Flor. gloii6w Galic. 1892, p. 126; 

Latkem Desm. Attersees, 1893, p. 553; Schmidle, Beitr. Algenfl. 

Schwarzwald u. Bheineb. 1893, p. 30 ; Koy & Biss. Scott. Desm. 1894, 

p. 169 ; Bdrg. Freshw. Alg. FsereJes, 1901, p. 227. 
Ursinella Ndgeliana Kuntze, Bevis. gen. plant. 1891, p. 925. 

Cells small, about 1^ times longer than broad, very 
deeply constricted, sinus narrowly linear ; semicells 
truncate-pyramidate, basal angles rectangular or 
obliquely truncate, sides with three undulations, upper 
angles acute or subacute, apex straight or very slightly 
biundulate. Vertical view elliptical. Cell-wall 
sparsely punctate. 

Zygospore . . . ? 

Length 26-30 iu; breadth 19-225 a*; breadth of 
isthmus 6-8 ju; thickness 10-? /u. 

Scotland. — Springhill near Aberdeen, and pool 
near Loch Dawin, Aberdeen ; near Cowie, Kincardine 
{Boy ^ Bissett), 

Ireland. — Dublin and Wicklow {Archer). 

Geogr. Distribution. — France. Germany. Austria. 

Galicia. Italy. Norway. Sweden. Faeroes. New 

Zealand. Australia. E. Africa. United States. 

Brazil. 

We have never examined any plants of this genus corre- 
sponding exactly with Nageli's figures of " Euastrum [Cos- 
marium) crenatum,** and we are in some doubt as to the exact 
characters of the vertical view. The Desmid issued as " C. 
Nagelianum Breb. forma ^' in Nordstedt, Wittrock, and 
Lagerheim, 'Alg. Exsic' 1894, no. 1276, and determined by 
Prof. W. Schmidle, we do not consider to belong to that 
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species, and in this we are supported by the opinion of Dr. 
Nordstedt. Roy and Bissett record the plant as very rare in 
Scotland, but we are only able to give an incomplete descrip- 
tion of it and a copy of Nageli's figures. 

Kirchner has described the zygospore of what he considered 
to be C. Ndgelianum (Consult ^ Kirchn. Nachtrage zur Algenfl. 
Wurttemb/ Wiirtt.' Naturwiss. Jahr. 44, 1888, p. 154). He 
describes it as globose, with short processes each furnished 
with two or three short spines, at the same time remarking 
that it is like that of C crenatuni Ralfs. This description 
also fits the zygospore of C. notabile Breb. It is very probable 
that C. Ndgelianum is only a form of C. notabile. 

Maskell has figured the zygospore of a New Zealand variety 
of it (var. latum Mask.), which is globose and covered with 
short simple spines {vide Mask. ^ Further Notes N. Zeal. 
Desm.' 1889, p. 17, t. 3, f. 27). Whatever MaskelFs New 
Zealand plant may be, it is certainly not referable to the 
same species as " Eiia^trum (Cosmariiom) crenatum Nag." 

We have for some time past regarded C. orthogonum Delp. 
as merely a variety of C. Ndgelianum Breb., and this may 
prove to be the case, but as Delponte's species, although 
very rare, appears to be the better known of the two, we 
think it advisable in the present state of our knowledge to 
consider it separately. A full description of C. orthogonum 
is given in the appendix to this division of the genus 
Cosmarium. 

58. Cosmarium notabile Br6h. 
(PI. LXVI, figs. 15, 16.) 

Cosmarium notabile Breb. Liste Desm. 1856, p. 129, t. 1, f. 15 ; De Bary, 

Conj. 1858, t. 6, f . 53, 53 ; Arch, in Pritch. Infus. 1861, p. 733 ; Rabenh. 

Flor. Europ. Alg. Ill, 1868, p. 173 ; Kirchn. Alg. Schles. 1878, p. 152 ; 

Wolle, Desm. U.S. 1884, p. 66, 79, t. 16, f. 11 ; Koy & Biss. Scott. Desm. 

1894, p. 169 ; Nordst. Index Desmid. 1896, p. 183 ; West & G. S. West, 

Alg. S. England, 1897, p. 488 ; Alga-fl. Yorks. 1900, p. 81 ; Alg. N. 

Ireland, 1902, p. 37 ; Freshw. Alg. Orkneys and Shetlands, 1905, p. 21. 
Didymidium (Cosmarium) notabile Reinsch, Algenfl. Frank. 1867, p. 117. 
Peniwn (Sphinctopenium) notabile Gay, Monogr. loc. Conj. 1884, p. 71. 
Dysphinctium notabile (Breb.) Hansg. in Oesterr. botan. Zeitschr. 1887, 

xxxvii, p. 57 ; Prodr. Algenfl. Bohm. 1888, p. 186 ; De Toni, Syll. Alg. 

1889, p. 889. Gutw. Flor. glon6w Galic. 1892, p. 123 ; Schmidle, Beitr. 

alp. Alg. 1895, p. 348. 

Cells rather small, from 1^ to 1^ times as long as 
broad, moderately constricted, sinus narrow and 
generally open; semicells truncate-pyramidate, basal 
angles rectangular and slightly rounded, apical angles 
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slightly rounded, sides slightly convex with three 
undulations between the basal and apical angles, apex 
truncate and biundulate (sometimes very obscurely). 
Side view of semicell semi-oblong-elliptic. Vertical 
view subelliptic, ratio of axes about 1 : 1*5. Cell-wall 
smooth. Chloroplasts axile, each with one pyrenoid 
and several longitudinal ridges. 

Zygospore globose, bearing many short stout spines 
(almost verrucas), slightly dilated at the base and bi- 
or trifurcate at the apex. 

Length 28-34-5 ^u; breadth 19-25-3 /u; breadth of 
isthmus 8-16 /£; thickness 14-17 a*; diam. zygosp. 
without spines 25-26 ^, with spines 35-36*5 /i. 

England. — Ogden Clough, Ribblehead, and Cam 
Fell (with zygospores), W. Yorks ! Leicestershire 
{Boij). Tintagel and Withiel, Cornwall ! 

Wales. — Radnor ! 

Scotland. — Inverness, Aberdeen, Kincardine, Forfar, 
Perth !, Argyll {Boij ^* Bissett). Bressay, Shetlands! 
Orkneys ! 

Ireland. — Slievecommedagh, Down ! Dublin and 
Wicklow (Archer). 

Geogr. Distribution. — France. Germany. Galicia. 
Bohemia (var.). Italy. Norway. Sweden (var.). 
Bosnia. Nova Zembla. Franz-Joseph-Land. Green- 
land. E. Africa. Azores. United States. 

C. notnhilv is a rare species occurring in boggy mountain 
springs, in the permanent bogs of heaths, and not uncommonly 
among mosses on rocks kept constantly wet by trickling 
water. The width of the isthmus is somewhat variable, but 
in all specimens of the typical plant the sinus is slightly 
open. The zygospores we have examined from West York- 
shire are very similar to those of C. crenatuviy and differ from 
the zygospore of this species figured by De Bary (* Conj/ 
1858, t. (3, f. 54) in the possession of much more robust 
spines without any marked basal inflation. 

Forma minor Wille. (PI. LXVI, fig. 17.) 

C. notahife Bri'b. forma minor Wille, Ferslcvv. Alg. Not. Seinlj. 1879, p. 36, 
t. 12, f. 17 ; Cooke. Brit. Dosm. 1887, p. 118, t. 42, f. 12; De Toni, SylL 
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Alg. 1889, p. 890 ["forma minus "j ; West, Alg. N. Yorks. 1889, p. 293 ; 
Gutw. Flor. Glondw Galic. 1892, p. 14; Eoy & Biss. Scott. Desm. 1894, 
p. 169 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 81. 
Dyaphinctium notahile (Breb.) Hansg. forma minor (Wille) Sohmidle, 
Weit. Beitr. Algenfl. Bheineb. u. Schwarzwald. 1895, p. 72. 

A small form somewhat less constricted, with 
slightly more convex sides and truncate apices. 

Length 24-30 fi ; breadth 15-20 /i ; breadth of isth- 
mus 12-16 ij, ; thickness 15-18 /u. 

England. — Mickle Fell, N. Yorks ! 

Scotland. — Craig-an-Lochan, Perth ! 

Ireland. — Near Westport, Mayo ! 

Geogr. Distribution, — Germany. Bohemia and Galicia 
in Austria. Nova Zembla. 

Forma media Gutw. (PI. LXVI, figs. 18, 19.) 

C. notahile Breb. forma media Gutw. Wahr. d. Prioritat, 1890, p. 66; 
Flora Glon. Okolic Lwowa, 1891, p. 39, t. 1, f. 10; West & G. S. West, 
Alg. S. England, 1897, p. 488. 

Sinus somewhat more closed than in the type; 
vertical view slightly tumid at the middle on each side. 

Length 25-36 /x; breadth 16-24 /x; breadth of 
isthmus 9-12 /x; thickness 13-17/x. 

England. — New Forest, Hants ! 

Geogr. Distribution. — Galicia in Austria. 

Gutwinski states that this form also differs in having more 
rounded apices when seen in the side view, but we find the 
apices of the type-form to be commonly rounded when seen 
from the side. 

59. Cosmarium tetragonum (Nag.) Arch. 
(PI. LXVI, figs. 20, 21.) 

EtuLstrum {Cosmarium) tetragonum Nag. Gatt. einz. Alg. 1849, p. 119, 

t. 7 A, f . 5. 
Cosmarium tetragonum (Nag.) Arch, in Pritch. Infus. 1861, p. 732; 

Babenh. Flor. Europ. Alg. Ill, 1868, p. 164 ; Cooke, Brit. Desm. 1887, 

p. 98, t. 37, f. 17 ; De Toni, SyU. Alg. 1889, p. 959 ; West, Alg. N. Yorks. 

1889, p. 292; Alg. N. Wales, 1890, p. 289; Alg. Engl. LakeDistr. 1892, 

p. 724 ; Eoy & Biss. Scott. Desm. Iw94, p. 176 ; Nordst. Index Desmid. 

1896, p. 253 ; West & O. S. West, Alg. S. England, 1897, p. 485; Alga-fi. 

Yorks. 1900, p. 81. 
Ursinella tetragona Knntze, Eevis. gen. plant. 1891, p. 925. 

Cells rather small, about twice as long as broad, 
deeply constricted, sinus narrowly linear, with a slightly 
VOL. in. 2 
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dilated apex ; semicells subquadrate, slightly narrowed 
from base to apex, sides (including the angles) 4-undu- 
late, upper and lower angles slightly rounded, apex 
with two undulations. Side view of semicell sub- 
elliptic. Vertical view elliptic, ratio of axes about 
1 : 1*6. Cell- wall smooth. One axile chloroplast in 
each semicell containing a central pyrenoid. 

Zygospore unknown. 

Length 35-45 /x; breadth 21 '5-2 5 ft; breadth of 
isthmus 9-12 /jl; thickness 16-18^4. 

England. — Bowness, Westmoreland (Bissett). Near 
Ilkley and Penyghent, W. Yorks ! Mickle Fell, 
N. Yorks ! Epping Forest, Essex ! 

Wales. — Bettwys-y-Coed and Llyn Ogwen, Car- 
narvonshire ! 

Scotland. — Corrie Kandor, Aberdeen ! 

Ireland. — Dublin and Wicklow (Archer). 

Oeogr. Distribution, — France. Germany. Hungary. 
Gralicia. Italy. Norway. Sweden and Bornholm. 
Poland. Russian Lapland. N. Russia (var.). G-reen- 
land. Siberia (var.). 

C. tetragonum is a rare species occurring in similar situa- 
tions to those which yield its nearest ally, C. notabile Breb. 
It differs from the latter chiefly in its more quadrate and less 
attenuated semicells, and in its narrower and usually deeper 
sinus. We have not examined any specimens which corre- 
spond exactly with Nageli's figures, the upper angles of the 
semicells being invariably more prominent. 

Some of the varieties of this species are more general than 
the typical form. 

Var. Lundellii Cooke. (PL LXVI, figs. 23, 24.) 

C. tetragonum forma Lund. Desm. Suec. 1871, p. 42, t. 2, f. 21 ; Arch, in 

Quart. Joum. Micr. Sci. 1877, p. 102 ; Roy & Bias. Scott. Desm. 1894, 

p. 176. 
C. tetragonum var. Lundellii Cooke, Brit. Desm. 1887, p. 98, t. 37, f. 18: 

West, Alg. N. Wales, 1890, p. 289 ; Heimerl, Desm. alp. 1891, p. 598 ; 

West, Aljif. Engl. Lake Distr. 1892, p. 724 ; Liitkem. Desm. Attersees, 

1893, p. 550; Johnson, Rare Desm. U.S. II, 1893, p. 294, t. 240, f. 21 ; 

West & G. S. West. Alga-fl. Yorks. 1900, p. 81 ; Freshw. Alg. Orkneys 

and Shetlands, 1905, p. 21. 
? C. higorrense Gay, Alg. Bagn. Bigorr. 1891, p. xxxi (cum fig.). 

Semicells with the sides somewhat more convex and 
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the two lateral undulations more prominent than in 
the type, especially the upper one which is sometimes 
very pronounced, with the actual apex considerably 
narrower, somewhat protracted, and slightly convex ; 
basal angles subrectangular, apical angles scarcely 
evident (very much rounded). 

Length 38-50 /i ; breadth 22-29 fi ; breadth of isth- 
mus 8-10 /x ; thickness 16-19 /x. 

England. — Near Keighley, Cockett Moss, near 
Giggles wick. Cam Fell, and Penyghent, W. Yorks ! 
Mickle Fell, N. Yorks ! Pike of Bliscoe and Helvellyn, 
Westmoreland ! 

Wales. — Capel Curigand Yr Orsedd, Carnarvonshire ! 

Scotland. — Aberdeen, Kincardine, Forfar !, Perth !, 
Argyll {Boy Sf Bissett). Moidart, Inverness ! Kirkcud- 
bright ! Shetlands ! 

Geogr. Distribution. — France. Grermany. Galicia. 
Austria. Sweden. Faeroes. Greenland. United States. 

This variety is much more generally met with than the 
typical form, associated with C, notabile, C spedosum, 
C, anceps, C. Holmiense, and certain other subalpine species, 
which occur among the Mosses and MyxophyceaB of dripping 
rocks and mountain springs. It is somewhat variable in the 
prominence of the lateral undulations of the semicells, 
especially of the upper one, which sometimes distinctly pro- 
jects. A form mentioned by Schmidle (^ Alg. Geb. Oberrheins/ 
1893, p. 549, t. 28, f. 6) possesses a minute tooth on each 
semicell immediately above the isthmus, but Schmidle's 
remark " angulis superioribus acutioribus, fere protractis '* 
(in which he really means the superior lateral undulations) 
applies to the great majority of specimens of this variety. 
Gutwinski has found Schmidle's form in Galicia and has 
named it "var. Lundellii forma Schmidlei'^ (vide Gutw. 
'Wykaz. Glonow Wadow.-Makow.' 1897, p. 142). 

Var. heterocrenatum var. nov. (PL LXVI, fig. 22.) 

Sides of semicells with six crenations (including the 
basal and apical angles), of which the three lower ones 
are much smaller than the three upper. 

Length 34/x; breadth 23/x; breadth of isthmus lO'S/i. 



20 BRITISH DESMIDlACEiB. 

EiVGLAND.— Cowgill Wold Moss, Widdale Fell, W. 
Yorks ! 

Var. Davidsonii (Roy & Biss.) "West & G. S. West. 

(PI. LXVI, figs. 25, 26.) 

C. Davidsonii Roy & Biss. Scott. Desm. 1894, p. 45, t. 1, f. 8. 
C. tetragonum var. Davidsonii (Roy & Biss.) West & G. S. West, Alga-fl. 
Yorks. 1900, p. 81. 

Cells rather more hexagonal ; sides of semicells 
straighter, apical angles rounded and more prominent, 
giving the apex a protracted appearance; isthmus 
sometimes broader ; with minute granules within all 
the undulations, disposed approximately in radial rows, 
2 or 3 in each row. 

Length 37-40 fi; breadth 25-26 fi; breadth of isth- 
mus 14-16 fi; 

England. — Penyghent, W. Yorks ! Mickle Fell, N. 
Yorks ! 

Scotland. — Morven and near Aboyne, Aberdeen ; 
near Gillan in Strachan, Kincardine ; near Belquhadly 
in Fern, and in Canlochan, Forfar {Roy ^ Bissett). 

Var. elegans (Roy & Biss.) nob. (PI. LXVI, fig. 27.) 

C. elegans Roy & Biss. Scott. Desm. 1894, p. 45, t. 2, f. 5. 

Cells rather more hexagonal ; apical angles large, 
rounded, and very prominent, causing the apex to 
appear outstanding with a slight subapical constric- 
tion ; sides of semicells with 3-4 small undulations 
between the basal and apical angles ; within each 
undulation are two radial rows of about 5 or 6 very 
minute granules. 

Length 43-45 fi ; breadth 28-30 /x ; breadth of isth- 
mus 1 7 /x. 

Scotland. — Logie-Coldstone and Glassel, Aberdeen 
{Roy Sf Bisi^ett). 

()0. Cosmarium moniliforme (Turp.) Ralfs. 
(PL LXVII, figs. 1-3.) 

r Tessarthonia moniliforme Tnrp. in Dictionnaire des sciences natoreUes, 
53, 1828, p. 239. 
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8cenedesmu8 moniliformis Kiitz. Syn. Diat. 1834, p. 607. 

Tessararihra moniliformis Ehrenb. in Abh. der Berlin. Akad. 1835, p. 173 ; 
Infus. 1838, p. 145, t. 10, f. 20. 

Trochiscia moniliformis Menegh. Conspectus algol. Euganese, etc., 1837, 
p. 16 ; Menegh. Synops. Desm. 1840, p. 239. 

Cosmarium monUiforme (Turp.) Kalfs, Brit. Desm. 1848, p. 107, 1. 17, f . 6 ; 
Arch, in Pritch. Infus. 1861, p. 735 ; Eabenh. Flor. Europ. Alg. Ill, 1868, 
p. 173 ; Lund. Desm. Suec. 1871, p. 44, t. 3, f . 15 ; Delp. Desm. subalp, 
1877, p. 10, t. 7. f. 42-45 [not f. 40, 41] ; Kirchn. Alg. Schles. 1878, 
p. 147 ; Wolle, Desm. U.S. 1884, p. 60, t. 15, f. 16-18 [not f. 19] ; Cooke, 
Brit. Desm. 1887, p. 119, t. 43, f. 2 ; Hansg. Prodr. Algenfl. B5hm. 1888, 
p. 193 ; De Toni, Syll. Alg. 1889, p. 932 j West, Alg. N. Yorks. 1889, 
p. 293 ; Alg. N. Wales, 1890, p. 291 ; Alg. W. Ireland, 1892, p. 160 ; Alg. 
Engl. Lake Distr. 1892, p. 729; Eoy & Biss. Scott. Desm. 1894, p. 168 ; 
Nordst. Index Desmid. 1896, p. 174 ; West & G. S. West^ Alg. S. England, 
1897, p. 491 ; Alga-fl. Yorks. 1900, p. 86 ; Alg. N. Ireland, 1902, p. 41 ; 
Scott. Freshw. Plankton, I, 1903, p. 526; Further Contrib. Freshw. 
Plankton Scott. Lochs, 1905, p. 484; Comp. Study Plankton Irish 
Lakes, 1906, p. 85. 

Diplospharium moniliforme Cramer in Wartm. et Schenk, Schweiz. Krypt. 
fasc. 3, no. 136. 

Dysphinciium moniliforme Beinsch, Algenfl. Franken, 1867, p. 180. 

Ursinella moniliformis Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells small, about twice as long as broad, deeply 
constricted, sinus widely open, but usually acute ; 
semicells circular or subcircular. Side view of semi- 
cell circular or subcircular. Vertical view circular. 
Cell- wall smooth. One axile chloroplast in each semi- 
cell, with a central pyrenoid and about six radiating 
vertical plates or lobes (sometimes furcate and more 
or less irregular). 

Zygospore globose and smooth. 

Length 21-37-5 /ll ; breadth 11-20 /ll; breadth of 
isthmus 4-9 /x ; diam. zygosp. 37 /x. 

England. — Cumberland ! Westmoreland ! W. N. & 
B. Yorks ! Lancashire ! Surrey ! Sussex ! Devon ! 
Cornwall ! 

Wales. — Snowdon!, Capel Curig! {Cooke ^' Wills), 
Moel Siabod !, and Llyn Idwal !, Carnarvonshire. Dol- 
gelly, Merioneth (Ralfs). 

Scotland. — Sutherland ! Ross, Inverness, Aberdeen ! 
Kincardine, Forfar ! Perth ! Argyll {Roy ^- Bissett). 
Plankton of Sutherland, Inverness, and Outer Hebrides ! 

Ireland. — Donegal ! Galway ! Kerry ! Dublin and 
Wicklow {Archer). Plankton of Galway ! 

Geogr. Distribution. — France. Germany. Galicia. 
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Hungary. Italy. Norway. Sweden. Denmark. 
S. Russia. Faeroes. Kordofan. Central China. 
Japan. India. Burma. Ceylon. Australia. Mada- 
gascar. Central Africa. United States. Jamaica. 
Porto Rico. Brazil. Ecuador. Bolivia. 

Roy states that " one form of this species has a distinct 
isthmus, connecting the semicells ; its zygospore (found in a 
small pool north of Loch Dawin, Aberdeen) is globular, 
smooth, and twice the size of a semicell/' Perhaps this 
statement refers to forma panduriformis Heimerl, a form 
which we find fairly generally distributed. 

Forma punctata Lagerh. (PI. LXVII, fig. 4.) 

C. moniliforme P punctatum Lagerh. Algol. Bidr. II, 1887, p. 197 ; West 
& G. S. West, Alg. Madag. 1895, p. 70, t. 9, f. 31. 

Cell-wall punctate, often becoming yellow. 
Length 24-43 /i ; breadth 14-25 fi ; breadth of 
isthmus 3'5-6*7ft. 

Wales. — Moel Siabod, Carnarvonshire ! 

Geogr. Distribution. — Madagascar. Porto Rico. 

Forma panduriformis Heimerl. (PI. LXVII, figs. 8-9.) 

0. moniliforme forma pa^iduriformis Heimerl, Desm. alp. 1891, p. 598, 
t. 5, f. 11 ; West in NaturaUst, 1893, p. 214; Schmidle, Beitr. alp. Alg. 
1895, p. 387 ; West & G. S. West, Alg. S. England, 1897, p. 491 ; Some 
Desm. U.S. 1898, p. 310; Alga-fl. Yorks. 1900, p. 86; Alg. N. Ireland, 
1902, p. 41 ; Further Contrib. Plankton Scott. Lochs, 1905, p. 484. 

Dysphinctium inferum Turn. Freshw. Alg. E. India, 1893, p. 40, t. l,f. 21. 

? Pleurotaeniopsis Volkensii Hieron. Conj. in Engl. Pflanzenw. Ost-Africa, 
1895, p. 20. [Consult Schmidle, Ost-Afrika Desmid. 1898, p. 25.] 

Cells with a broader isthmus and an obtusely 
rounded sin\is ; cell- wall smooth. 

Length 17-5-25 /i; breadth 10-15 /x; breadth of 
isthmus 6-10 ft. 

England. — Brothers'- Water and Helvellyn, West- 
moreland ! Pilmoor, N. Yorks ! Riccall Common, E. 
Yorks ! Thursley Common, Surrey ! New Forest, 
Hants ! Withiel, Cornwall ! 

Wales. — Capel Curig, Carnarvonshire ! Not un- 
common in the plankton of the Carnarvonshire lakes ! 

Scotland. — Rhiconich, Sutherland ! Moidart, and 
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plankton of Loch Bairness, Inverness ! Skye ! 
Plankton of Loch Fadaghoda, Lewis, Outer Hebrides ! 

Ireland. — Near Glenties, Donegal ! Foxford and 
Achill Is., Mayo ! Jar Connaught, and near Round- 
stone, Gralway ! Cairantuohill, Kerry ! 

Geogr. Distribution. — ^Austria. Australia. 

We find this form much more abundantly than the type, 
and in the smaller upland bog-pools it not infrequently 
occurs in large quantity. It is one of the smallest forms of 
the species and is well characterized by its broader isthmus 
and rounded sinus. A punctate form of it is known from the 
plankton of Loch Bairness, Inverness [vide West & G. S. West, 
' Further Contrib. Plankton Scott. Lochs,' 1905, p. 499, t. 7, 
f. 6) ; length 21-22 /it, breadth 11*5-13 /it; breadth of isthmus 
7-5m(P1. LXVII, fig. 10). 

Forma elongata West & G. S. West. (PI. LXXV^ 

fig. 10.) 

C. monUiforme forma elongata West & G. S. West, Some Desm. U.S. 1898, 
p. 311 ["lat. Ufi" is a misprint for lat. 17/*], t. 17, f. 14. 

Cells elongated; semicells broadly elliptical with 
the long axis longitudinal; vertical view circular. 

Length 38-42 /i; breadth 17-20 /i; breadth of 
isthmus 4-7 /x. 

Ireland. — Ballynahinch, Galway ! 

Geoyr. Distribution. — United States. 

Var. subpyriforme var. nov. (PI. LXVII, fig. 5.) 

Semicells somewhat angularly obovate, lateral 
margins in the lower part slightly flattened, and with 
the apex also very slightly flattened. 

Length 40 fi ; breadth 20 fi ; breadth of isthmus 7*7 /i.. 

England. — New Forest, Hants ! 

Var. limneticum var. nov. (PI. LXVII, figs. 6, 7.) 

C. monUiforme forma panduriformis Heimerl forma h West & G. S. West, 
Further Contrib. Freshw. Plankton Scott. Lochs, 1905, p. 500, t. 7, f. 4, 5. 

Cells often rather large, semicells very faintly pro- 
duced at the apices which are slightly angular; isthmus 
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much broader than in the type ; sinus obtuse, often 
rounded. 

Length 37-52 /x; breadth 19-27 //.; breadth of 
isthmus 12-14*8 /M. 

Scotland. — In the plankton of Loch Fadaghoda, 
Lewis, Outer Hebrides! 

Ireland. — In the plankton of several small lakes 
between Clifden and Roundstone, and also in the 
plankton of Lough Corrib, Galway ! 

Geogr. Distribution. — Australia (in plankton). 

This variety appears to be mostly a plankton-form. It is 
readily distinguished by the slight angularity of the apices 
and the wide isthmus. The widest part of the semicell is 
nearer the base than the apex, and the upper half is commonly 
rounded-conical in form. 

61. Cosmarium alpestre Roy & Biss. 
(PI. LXVII, fig. 14.) 

Cosmarium alpestre Eoy & Biss. Scott. Desm. 1894, p. 41, t. 1, f. 6. 

Cells large, a little longer than broad, very slightly 
and broadly constricted ; semicells subsemicircular, 
sometimes faintly flattened at the apex. Side view of 
semicell subsemicircular. Vertical view very broadly 
elliptic, ratio of axes 1 : 1*1 5. Cell- wall densely and 
finely punctate, with a row of rather larger punctae 
bordering the broad isthmus on each side. 

Zygospore unknown. 

Length 90-105 /x; breadth 75-90 /x; breadth of 
isthmus 79 /jl ; thickness 60 /x. 

Scotland. — Press Whin on the north side of Morven, 
Aberdeen ; North-west side of Glas Mhoel, above the 
Cairn well, Perth {Boy ^' Bi><sctt). 

We have not seen this species which Messrs. Roy & Bissett 
state to be very rare and not hitherto found under 2,000 ft. 
Its relative breadth and the slightness of its constriction at 
ouce distinguish it from C. connahtvi Breb. In outward form 
it most nearly resembles the Desinid described by Delponte 
as Dysphiiu'tium pllijiticum (vide Delp. 'Desm. subalj)./ 1877, 
p. 134, t. 21, f. 14). 
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62. Cosmarium connatum Br^b. 
(Plate LXVII, figs. 15-17.) 

Cosmarium connatum Breb. in Balfs* Brit. Desm. 1848, p. 108, t. 17, f . 10 ; 

De Bary, Conj. 1858, p. 41, 72, t. 6, f. 47 ; Arch, in Pritch. Infus. 1861, 

p. 735 ; Eabenh. Flor. Europ. Alg. Ill, 1868, p. 175 ; Delp. Desm. subalp. 

1877, p. 31, t. 9, f. 23-25 ; West, Alg. W. Ireland, 1892, p. 161 ; Alg. 

Engl. Lake Distr. 1892, p. 729; Liitkem. Desm. Attersees, 1893, p. 549; 

Roy & Biss. Scott. Desm. 1894, p. 44 ; Nordst. Index Desm. 1896, p. 79 ; 

West & G. S. West, Alg. S. England, 1897, p. 492 ; Alg.-fl. Yorks. 1900, 

p. 87 ; Alg. N. Ireland, 1902, p. 41 ; Further Contrib. Freshw. Plankton 

Scott. Lochs, 1905, p. 483. 
Dysphinctium Meneghinianum Nag. Gatt. einz. Alg. 1849, p. 112, t. 6 o, f . 2. 
Dysphinctium connatum Beinsch, Algenfl. Franken, 1867, p. 178 ; Hansg. 

Prodr. Algenfl. B5hm. 1888, p. 185 ; De Toni, Syll. Alg. 1889, p. 884 ; 

Heimerl, Desm. alp. 1891, p. 594 ; Schmidle, Lappmark Silsswasseralgen, 

1898, p. 20. 
Calocylindrus connatus Kirchn. Alg. Schles. 1878, p. 143 ; Wolle, Desm. 

U.S. 1884, p. 55, t. 12, f. 9 [not fig. 8] ; Cooke, Brit. Desm. 1887, p. 124, 

t. 44, f. 2 ; Benn. Freshw. Alg. S. W. Surrey, 1892, p. 11, t. 2, f. 15. 
Calocylindrus connatus a. typicum Klebs, Desm. Ostpreuss. 1879, p. 29. 

Cells large, almost 1^ times longer than broad, 
moderately constricted, sinus very widely open with 
an obtuse apex ; semicells transversely subelliptic with 
a broad base, apex commonly very slightly flattened. 
Vertical view subcircular, slightly compressed. Cell- 
wall often somewhat thick, finely scrobiculate, and 
densely but minutely punctate between the scrobicu- 
lations. Chloroplasts disposed in relation to two large 
pyrenoids in each semicell, with numerous, somewhat 
irregular, and often furcate lobes extending outwards 
until they become flattened against the inner surface 
of the cell- wall. 

Zygospore unknown. 

Length 65-100 /jl ; breadth 46-74 //. ; breadth of 
isthmus 40-50 //. ; thickness 45-56 //.. 

England. — Borrowdale and Bassenthwaite Water, 
Cumberland ! Ambleside (Balfs), Bowness ! {Bissett), 
Westmoreland. Hawkshead and near Cockley Beck, 
Lanes. ! CuUingworth and Ilkley, W. Yorks ! Put- 
tenham and Thursley Commons, Surrey ! Enbridge 
Lake (Roy) and New Forest ! , Hants. 

Wales. — Capel Curig, Carnarvonshire ! (Cooke Sj- 
Wills). Dolgelly, Merioneth (Ralfs). 
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' Scotland. — Sutherland!, Ross, Inverness!, Aber- 
deen, Kincardine, Perth!, Argyll, Stirling (Eoy ^ 
Bissett). Harris, Outer Hebrides! In the plankton 
of Lochs nan Cuinne and Ruar, Sutherland I ; also 
plankton of Loch Fadaghoda, Lewis ! 

Ireland. — Near Glenties and Lough Anna, Donegal ! 
Ballynahinch, Lakes near Recess, Clifden to Round- 
stone, Loughs Aunierin and Derryclare, and Loughs 
east of Lough Bofin, G-alway ! Dublin and Wicklow 
(Archer). Slieve Donard, Down ! In plankton of 
small lakes, Clifden to Roundstone, Galway 1 

Geogr. Distribution. — France. Germany. Austria. 
Hungary. Galicia. Italy. Norway. Sweden. Den- 
mark. Bornholm. Finland. S. Russia. Japan. India. 
Burma. Singapore. Sumatra (form). Java. Central 
Africa. Sandwich Isles. United States. Guiana. Brazil. 

C. coniiatum is generally distributed in Scotland, Ireland, 
and the western areas of England and Wales, but is decidedly 
local. It is rarely found among Sphagnum, having a 
preference for the margins of lakes where it often occurs 
among other Desmids around such plants as Isoetes, Utricvr 
laritty Eriocauloii, etc. 

Var truncatum West. (PI. LXVII, fig. 18.) 

C. cnnnatum var. tnincatum West, Alg. W. Ireland, 1892, p. 161, t. 21, f. 16. 

Cells more deeply constricted, Avith broadly truncate 
apices. 

Length 105/x; breadth 75/x; breadth of isthmus 45 //.. 
ExGr.AXD. — Hawkshead, Lancashire ! 
Ireland. — Derryclare Lough, Galway ! 

This variety is well-marked by its increased depth of con- 
striction and by its broadly flattened apices. We have only 
observed it once since its first discovery in Ireland. 

68. Cosmarium pseudoconnatum Nordst. 
(PI. LXVII, fig. 10-21.) 

Cosmarium pseudoconnaium Nordst. Desm. Brasil. 1870, p. 214, t. 3, f. 17 ; 
Lun<L Desm. Suce. 1871, p. 4o ; West, A]g. W. Ireland, 1892, p. 161 ; 
Alg. Engl. Lake Distr. 1892, p. 729 ; Roy & Biss. Scott. Desm. 1894, 
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p. 172 ; Nordst. Index Desm. 1896, p. 208 ; West & G. S. West, Alp^. 

S. England, 1897, p. 492 ; Freshw. Chlorophy. Koh Chang, 1901, p. 176 ; 

Alga^fl. Yorks. 1900, p. 87 ; Alg. N. Ireland, 1902, p. 41. 
C connatum h, pseudoconnatum Elebs, Desm. Ostpreuss. 1879, p. 29. 
Cctloeylindrus pseudoconnatus (Nordst.) Wolle in Bull. Torr. Bot. Club, 

viii, 1881, p. 39 ; Cooke, Brit. Desm. 1887, p. 124, t. 44, f . 3 ; West, Alg. 

N. Yorks. 1889, p. 293; Alg. N. Wales, 1890, p. 291. 
Fleurotsmiopsis pseudoconnatus (Nordst.) Lagerh. Algol. Bidr. II, 1887, 

p. 197 ; De Toni, SyU. Alg. 1889, p. 908. 
Cosmaridium pseudoconnatum Hansg. Prodr. Algenfl. Bohm. 1888, p. 245. 
Dysphinctium pseudoconnatum (Nordst.) Turn. Freshw. Alg. E. India, 

1893, p. 43. 

Cells of moderate size, almost 1^ times as long as 
broad, very slightly constricted by a broad and very 
shallow sinus; semicells semi-elliptic with a slightly 
narrowed base, in outline about two-thirds the circum- 
ference of a circle. Vertical view circular or sub- 
circular. Cell- wall punctate, the punctulations near 
the isthmus being sometimes arranged in transverse 
series. Chloroplasts parietal, 4 in each semi-cell, each 
with one pyrenoid. 

Zygospore unknown. 

Length 47'5-57'5 /x; breadth 33-44 /x; breadth of 
isthmus 31-40 //.. 

England. — Loughrigg, and near Bowness, West- 
moreland! (Bissett). Mickle Fell, N. Yorks! New 
Forest, Hants ! 

Wales. — Near Bethesda !, and Capel Curig, Carnar- 
vonshire! {Cooke ^ Wills). 

ScoTiiAND. — Rhiconich, Sutherland ! Tomachar and 
Dawin in Cromar, Dalbagie near Ballater, Aberdeen 
{Roy ^ Bissett). Skye in Inverness ! Lewis and 
Harris, Outer Hebrides! New Galloway, Kirkcud- 
bright ! 

Ireland. — Lough Anna, Donegal ! Roundstone, 
BaUynahinch, Athry Lough, and loughs east of Lough 
Bofin, Galway! Muckross, Upper Lake of Killarney, 
and Adrigole, Kerry ! 

Geogr. Distribution. — France. Austria. Norway. 
Sweden. India. Ceylon (var.). Siam. Java (var.). 
Madagascar. United States. West Indies. Brazil. 
Ecuador. Paraguay. 
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C. pseudoconnatum is a smaller species than C con^iatum, 
with a slighter constriction and more rounded semicells. The 
chloroplasts are also of a very different character from those 
of C. connatum. It is a rare Desmid, and is principally con- 
lined to small pools in the western areas of old rocks. 

Wille has described {' Sydamerik. Algfi/ 1884, p. 18) a 
'forma mayor' from Brazil (length 76 /i; breadth 50 /u), and 
Lutkemuller has given measurements of Austrian forms of 
about the same size (length 66-73 /u ; breadth 49-52 /n ; 
breadth of isthmus 42-44 /te). Turner has mentioned a small 
form from India with a length of only 41 /i and a breadth of 
26-5/1. 

Var. eUipsoideum West & G. S. West. (PI. LXVII, 

fig. 22.) 

? Calocylindrus connatus var. minor Wolle, Desm. U.S. 1884, t. 12, f. 55. 
Cosmarium psevdoconnatum var. eUipsoideum West & G. S. West, Fr«Bhw. 

Alg. Ceylon, 1902, p. 168, t. 20, f. 43-45 ; Gutw. Alg. Ins. Java, 1902, 

p. 588 [under Pleurotseniopsis]. 

Cells slightly larger than usual, constriction some- 
what deeper, apices of semicells often slightly flattened; 
vertical view broadly elliptic. 

Length 56-63*5 /x; breadth 38*5-45 ft; breadth of 
isthmus 32*5-38*5 /x; thickness 36/jt. 

Geogr, Distrihution, — Burma. Ceylon. Singapore. 
Java. 

This variety is as yet only known to occur in the Indo- 
Malayan region, where it is met with much more frequently 
than the typical form. The combination of a deeper con- 
striction with a broadly elliptic vertical view is very 
characteristic. 

It agrees fairly well with the figure of *' Calocylindrus 
connatus var. minor Wolle/' which is most probably a form 
of Cosmariitm j>f^eudoconnatnm, but WoUe's published descrip- 
tion and figure are insufficient to settle this point. We have 
]ireviously pointed out how very confused Wolle seems to 
have been in his ideas of C connatum and C. psendoconnatnifn. 

We introduce this varietv here because we have observed 
some forms from Harris, Outer Hebrides, which appear to be 
intermediate between it and the type. In front view they 
possess a deeper constriction which gives them an outline 
almost exactly corresponding to that of var. eUipsoideum, but 
the vertical view is circular. Length 57-60 yu ; breadth 
89-42 /u; breadth of isthmus 33-36 /i. 



COSMARIUM. 29 

Var. constrictum West. (PI. LXVII, fig. 23.) 

C. psemdoconnatum var. constrictum West, Alg. W. Ireland, 1892, p. 161, 
t. 21, f. 17. 

Slightly larger than the average size of this species 
and much more deeply constricted, causing the semi- 
cells to be transversely broadly elliptic. 

Length 65 n ; breadth 43 in ; breadth of isthmus 26 ft. 

Ireland. — Ballynahinch, G-alway ! 

64. Cosmarium globosum Bulnh. 
(PL LXVIII, figs. 1, 2.) 

Cosmarium globosum Bulnh. in Hedwigia, 1861, p. 52, t. 9, f . 8 ; Babenh. 

Flor. Europ. Algar. Ill, 1868, p. 178 ; Lund. Desm. Suec. 1871, p. 45 ; 

Cooke, Brit. Desm. 1887, p. 121, t. 43, f. 6 [figures incorrect] ; West, 

Alg. N. Wales, 1890, p. 291 ; West, Alg. W. Ireland, 1892, p. 160 ; Alg. 

EngL Lake Distr. 1892, p. 729 ; Eoy & Biss. Scott. Desm. 1894, p. 102 ; 

Nordst. Index Desmid. 1896, p. 130 ; West & G. S. West, Alg. S. 

England, 1897, p. 491 ; Alga-fl. Yorks. 1900, p. 87 ; Freshw. Alg. 

Orkneys and Shetlands, 1905, p. 22. 
Calocylindrus strangulatus Cooke & Wills in Cooke, Brit. Desm. 1887, 

p. 128, t. 44, f . 10 ; West, Alg. N. Yorks. 1889, p. 293. 
Dysphinctium globosum Hansg. Prodr. Algenfl. Bohm. 1888, p. 243 ; 

De Toni, Syll. Alg. 1889, p. 880 ; Heimerl, Desm. alp. 1891, p. 593. 
Dysphinctium strangulatum De Toni, SyU. Alg. 1889, p. 887. 
Cosmarium globosum Bulnh. forma Borge, Sussw. Chlor. Archang. 1894, 

p. 28, t. 2, f . 20. 

Cells small, about If times as long as broad, slightly 
constricted, sinus rapidly widening from an acute apex ; 
semicells subcircular (outline about two-thirds the cir- 
cumference of a circle) ; vertical view circular, rarely 
very slightly compressed. Cell- wall punctate, punctu- 
lations sometimes very obscure, but frequently very 
distinct. Chlofoplasts axile, one in each semicell, 
with a central pyrenoid from which radiate a number 
(7-9) of vertically-disposed lobes (sometimes rather 
irregular) . 

Zygospore unknown. 

Length 30-36 /n ; breadth 22-25 /x ; breadth of 
isthmus 17-19 /a. 

England. — Angle Tarn and near Cockermouth, 
Cumberland ! Near Stickle Tarn, Westmoreland ! 
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Filey, B. Yorks. (subfossil in peat deposit) ! Mickle 
Fell, N. Yorks! Hants! Devon! (Bennett). 

Walks. — Capel Curig ! (Cooke Sf Wills), and 
Snowdon !, Carnarvonshire ! Llyn Coron, Anglesey ! 
In the plankton of Llyn Ogwen ! 

Scotland. — Inverness, Aberdeen, Kincardine (Uoy Sf 
Bissett) . Shetlands ! 

Ireland. — Lakes Bast of Longh Bofin, Gralway 1 
Dublin and Wicklow (Archer). 

Geogr. Distribution. — France. Germany. Norway. 
Sweden. Denmark. Finland. N. Eussia. Nova 
Zembla. Spitzbergen. Greenland. Central China 
(form). Ceylon (var.). Australia (var.). E. Africa. 
TJnited States. Guiana. Brazil. Argentina. Patagonia. 

The zygospore of typical C. globosum has not yet been 
observed, but that of one of its varieties — var. Wollei West 
& G, S. West — is known from the United States {vide West & 
G. S. West, ^Some N. Amer. Desm.' 1896, p. 252, t. 15, f. 17). 
This zygospore is angular-globose or irregularly spherical, 
>vith a smooth wall, and a diameter from 28 to 34 /n. 

C. globosum is distinguished from C. moniliforme by its rela- 
tively broader cells and much broader isthmus. It is also a 
much rarer species than C moniliforme. 

Forma minor Boldt. 

C. globosum forma minor Boldt, Desmid. GnJnland, 1888, p. 16 ; West & 
G. S. West, Alg. N. Ireland, 1902, p. 41. 

Smaller than the typical plant, but otherwise similar 
and with a circular vertical view. 

Length 16*8-24 /i; breadth 12-15 m; breadth of 
isthmus 10*8-12 /li. 

Ireland. — Slievecommedagh, Down ! 

Geogr. Distrihvtion. — Greenland. 

Var. minus Hansg. (PI. LXVIII, figs. 3-5.) 

Cosmarium globosum Bulnh. forma Nordst. Desm. Arctoae, 1875, p. 28, t. 7, 

f. 25 [according to Hansgirg"'. 
C. moniliforme var. a Delp. Desm. subalp. 1877, p. 10, t. 7, f. 40, 41 

[according to Hansgirg]. 
Dysphinctium globosum var. minus Hansg. Prodr. Algenfl. B5hm. 1888, 

p. 243 ; West & G. S. West, Alg. S. England, 1897, p. 491. 
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A small variety with depressed semicells ; apices 
distinctly flattened but at the same time slightly 
convex ; vertical view elliptic ; cell- wall smooth. 

Length 17-22 ^i; breadth 13-18 /n; breadth of isthmus 
9*5-15/u; thickness 9-16 fi. 

England. — Bpping Forest, Essex ! Near Senens, 
Cornwall ! 

Geogr. Distribution . — Bohemia. Italy. Spitzbergen. 
E. Africa. 

Hansgirg includes both Norstedt's forms (1875) and 
Delponte^s '' C. moniliforme var. a^' in his var. minus , and in 
this we have followed him. It would be impossible to separate 
these various forms as they agree so closely in the shape of 
the sinus, although Delponte's Italian plants, of which we 
give a figure (PI. LXVIII, fig. 5), are not so depressed at the 
apex as the others. 

It is a small variety with depressed apices similar to those 
of (7. pseudarctoum, but with a different kind of constriction 
and an elliptic vertical view. 



65. Cosmarium subarctonm (Lagerh.) Racib. 

(PI. LXVIII, figs. 6-8.) 

Cosmariwn glohosum Bulnh. subsp. suharctoum Lagerh. in Wittr. & Nordst. 

Alg. Exsic. 1883, no. 567 ; fasc. 21, 1889, p. 45 ; Nordst. Desm. Griinl. 

1885, p. 9, t. 7, f . 5 ; 
C. subarctoum (Lagerh.) Bacib. Desmidyja Ciastonia, 1892, p. 385, t. 6, 

f . 24 ; West & G. S. West, Alg. S. England, 1897, p. 491 ; Comp. Study 

Plankton Irish Lakes, 1906, p. 100. 

Cells very small, about 1;^- times as long as broad, 
moderately constricted, sinus open and subrectangular 
with a subacute apex ; semicells transversely sub- 
elliptic, apex convex but somewhat flattened, sides 
rounded. Side view of semicell broadly elliptic or 
subglobose. Vertical view elliptic, ratio of axes about 
1 : 1'3 to 1'4. Cell- wall smooth, sometimes becoming 
yellow. Chloroplasts axile, one in each semicell, with 
one central pyrenoid. 

Zygospore unknown. 

Length 15-21*5 //.; breadth 12-17 /x; breadth of 
isthmus 8*5-1 15 /Jt ; thickness 8*5-11 fx. 
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EffGLAND. — Bsher West-end Common, Surrey ! 

Scotland. — In the plankton of Loch Fadaghoda, 
Lewis, and Loch Laxadale, Harris, Outer Hebrides ! 

Ireland. — Plankton of Loughs Caragh, Currane, and 
Guitane, Kerry ! 

Geogr. Distribution. — Sweden. N. Russia. Green- 
land. Australia (form). Argentina. 

This minute species, which sometimes occurs in quantity in 
the plankton, is a very near relative of several others, from 
which it is necessary to distinguish it. From C. arctoum 
Nordst. it is distinguished by its deeper constriction and the 
narrower apices of the semicells ; from C. bioculatum Breb. 
by its shallower constriction and slightly flattened apices ; 
from C, tinctxim Ralfs by its proportionately broader cells, its 
more depressed semicells, its more delicate and colourless 
cell-wall. In the breadth of its isthmus it resembles 
C. asphaerosporum Nordst. (consult vol. ii, p. 163, pi. Ix, figs. 
24, 25), but differs from that species in the more convex 
apices and in the elliptical vertical view. 

Another closely allied species, which would perhaps be 
better considered as a form of it, is C. affine Racib. ('Desmidyja 
Ciastonia/ 1892, p. 363, t. 6, f. 25). 

Nordstedt has recorded a very minute form from Sweden : 
length 12 Ii ; breadth 10 /u ; breadth of isthmus 7 /j, ; thickness 
6 fj. {vide C, glohosxim Bulnh. ^sicharctoicm Lagerh. f. minor 
Nordst, in Wittr. & Nordst. Mlg. Exsic' 1889, no. 966 ; fasc. 
21, 1889, p. 45). 

Forma punctata West & G. S. West. (PI. LXVIII, 

fig. 9.) 

C. suharctoum fovmo, punctata West c'c G. S. West, Freshw. Al«^. Orkneys 
and Shetlands, 1905, p. 22, t. 2, f . 24. 

Cell-wall distinctly and irregularly punctate. 

Length lG-19/x; breadth lo*5-lG/x; breadth of 
isthnms 8'()-10-5/x ; thickness 9-10 /x. 

Scotland. — Plankton of Loch Beosetter, Bressav, 
Shetlands ! 

()(). Cosmarium pseudarctoum Xordst. 
(PI. LXVIII, figs. 12-U; PI. LXXII, figs. 40, 41.) 

Cosmarium pseudarctoum Nordst. in Wittr. &, Nordst. Al*^. Exsic. 1879, 
no. 257, cum fit?, xyloc^r. ; in fasc. 21. 1889, p. 45; Boldt, Desniid. 
Gronland, 1888, p. 17'; West, Alg. W. Ireland, 1892, p. 162 ; Alg. EngJ. 
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Lake Distr. 1892, p. 729, t. 9, f. 16 ; Nordst. Index Desmid. 1896, p. 207 ; 

West & G. S. West, Alg. S. England, 1897, p. 491 ; Alga-fl. Yorks. 1900, 

p. 87 ; Alg. N. Ireland^ 1902, p. 41 ; Freshw. Alg. Orkneys & Shetlands, 

1905, p. 22. 
Calocylindrus pseudarctous Cooke, Brit. Desm. 1887, p. 129, t. 44, f. 6 ; 

West, Add. Alg. W. Yorks. 1889, p. 92. 
Dysphinctium paevdarctoum De Toni, Syll. Alg. 1889, p. 879. 

Cells very small, about 1^ times' as long as broad, 
very slightly constricted, sinus a very shallow depres- 
sion; semicells widely subovate, apex often subtruncate. 
Side view of semicell semi-elliptic with a slightly 
narrowed base. Vertical view subcircular or circular- 
elliptic. Cell-wall smooth. Chloroplasts axile, one 
in each semicell, with a central pyrenoid and four 
radiating cruciately-disposed lobes (often very irre- 
gular and most obscure). 

Zygospore subglobose or angular-globose, smooth. 

Length 16-3-24 /x; breadth 11-2-18 /i; breadth of 
isthmus 10-16-8 //. ; thickness 10-5-14*5 //. ; diam. 
zygosp. 14-4-18 /jt. 

England. — Wastdale, Cumberland ! Pike of Bliscoe^ 
Loughrigg, and Helvellyn, Westmoreland ! Hawks- 
head, Lanes. ! Ogden Clough, Rombald's Moor, and 
Cautley Spout, W. Yorks ! Carlton Bank, N. Yorks ! 
Esher West-end Common, Surrey ! 

Wales. — Capel Curig, Llyn Idwal, Llyn Ogwen, 
Llyn-y-cwm-fFynon, and Llyn G-eirionedd, Carnarvon- 
shire ! 

Scotland. — Clova Mts., Forfar ! Skye in Inverness I 
Orkneys ! Shetlands ! 

Ireland. — Errigal, Donegal ! Ballynahinch, G-alway ! 
Carrantuohill and near Lough Brin, Kerry ! Slieve 
Donard, Down ! Lough Fea, Londonderry ! 

Geogr. Distribution. — Norway. Greenland. Switzer- 
land. Siam. 

We sometimes meet with this minute species in abundance 
in upland and subalpine localities, often amongst mosses on 
wet rocks, and more rarely amongst submerged Sphagnum 
and Hypnum in peaty areas. The zygospores we have only 
seen from wet rocks on the Gornergrat at 8500 ft. 

C. pseudarctoum differs from C. ardoum in the upward 
VOL. III. 3 
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narrowing of the semicells which gives the cell a very different 
outward form. It stands nearest in its general appearance to 
Peniicm criccifertcm (De Bary) Wittr., but differs in its pro- 
portionately shorter cells, its slightly compressed vertical 
view, and its more irregular chloroplast. 

A considerable irregularity is shown by the semicells of 
this Desmid, the two semicells of one individual being often 
of different form. The sinus varies much in shape, and the 
apex of the semicell may or may not be subtruncate. 

A rather narrower form of this species, with cells almost 
twice as long as broad, occurs in the plankton of Loch Asta, 
Shetlands. Length 17 ^i; breadth 9' 2 )u. (PI. LXVIII, fig. 15.) 

67. Cosmarium pericymatium Nordst. 
(PL LXVIII, fig. 10.) 

Cosmarium pericymatium Nordst. Desm. Arctoae, 1875, p. 29, t. 7, f . 26 ; 

De Toni, Syll. Al^. 1889, p. 1038 ; Johnson, Rare Desm. U.S. II, 1895, 

p. 293, t. 240, f. 28. 
Ursinella pericym^tia Euntze, Revis. gen. plant. 1891, p. 925. 
Dysphinctium pericymatium Schmidle, Beitr. alp. Alg. 1895, p. 348. 

Cells of moderate size, about 1^ times longer than 
broad, moderately constricted, sinus open and obtuse ; 
semicells semi-elliptic with a slightly contracted base, 
margin gently undulate with about 16 small undula- 
tions. Side view of semicell semi-oblong-elliptic with 
a very slightly contracted base. Vertical view very 
broadly elliptic, slightly produced at the poles. Cell- 
wall somewhat thick and densely punctate. 

Zygospore unknoAvn. 

Length 40-51 fi ; breadth 28-32 fi ; breadth of 
isthmus 23-25 fi ; thickness 24-27 /i. 

Geogr. DistrihuUon, — Germany. Sweden. Spitz- 
bergen. United States. 

The typical plant is not known to occur in the British 
Islands. 

Var. eboracense West & G. S. West. (PI. LXVIII, 

fig. 11.) 

C. ptricymatium var. ehoracemc West i^' G. 8. West, Notes Alg. II, 1900, 
p. 292, t. 412, f. 4 ; Alga-fl. Yorks. 1900, p. 88. 

A smaller variety ; semicells with fewer and more 
prominent undulations. 
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Length 21 //. ; breadth 14 //. ; breadth of isthmus 10/jt; 
thickness 12 /x. 

England. — Cautley Spont, W. Yorks ! 

This variety occurred among mosses on wet rocks. It is 
very probable that the typical form will be found in the more 
northern ghylls and glens of the British Islands as there are 
numerous suitable habitats which have not yet been in- 
vestigated. 

68. Cosmaxium Novse-Semlise Wille. 
(PI. LXVIII, fig. 16.) 

Cnsmarium Novse-Semlise Wille, Ferskv. Alg. Nov. Semlj. 1879, p. 46, 1. 13, 
f. 4o ; Lemaire, Liste Desm. Vosges, 1883, p. 21, t. 1, f. 4 ; De Toni, 
Syll. Alg. 1889, p. 1012; Nordst. Index Desmid. 1896, p. 184. 

Ursinella Novx-SemlUe Euntze, Eevis. gen. plant. 1891, p. 925. 

Cells very small, about 1^^ times as long as broad, 
slightly constricted, sinus widely excavated and shallow, 
isthmus somewhat elongated ; semicells transversely 
oblong, apex retuse, sides truncately rounded and 
furnished with four denticulations, with two oblique 
series of denticulations (2 in the outer series and 3 in 
the inner series) within each side, and with a small 
but conspicuous central wart. Side view of semicell 
ovate-elliptic with a papilla at the middle of each side. 
Vertical view broadly elliptic, ratio of axes about 
1 : 1*5, with about 5 denticulations round the margin 
of each pole, and a prominent papilla at the middle on 
each side. Chloroplast axile with a central pyrenoid. 

Zygospore unknown. 

Length 15-20//.; breadth 12-16 /x; breadth of 
isthmus 6-8 /jt; thickness 11-12 //.. 

England. — Cocket Moss, near Giggleswick, and in 
bog two miles south of Clapham, W. Yorks ! 

Geogr. Distribution. — France. Galicia. Nova 
Zembla. Faeroes. East Africa. 

C. Novse-Semlise is a very much rarer species than 
C.Regnesiy from which it is distinguished by its propor- 
tionately greater length, the more rounded sides of the semi- 
cells, the arrangement of the denticulations, and by the small 
peg-like papilla in the centre of each semicell. 
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Var. sibiricum Boldt. (PL LXVIII, figs. 17, 18.) 

C. NovsB'Semlim var. sibiricum Boldt, Siber. Chlorophy. 1885, p. 108, t. 5, 
f. 14 ; West & G. S. West, Alg. S. England, 1897, p. 487. 

A distinct variety with a deeper sinus and narrower 
isthmus ; apex of semicells retuse-emarginate ; denti- 
culations round the lateral margins prominent, and 
only very few (2 or 3) within each margin; vertical 
view more narrowly elliptic. 

Length 17-18 //.; breadth 15-15*5 //.; breadth of 
isthmus 6*5-7 /Jt; thickness 9*5-10 /w. 

England. — New Forest, Hants ! (very abundant in 
Ashurst Bog, June, 1897). 

Geogr. Distrilndion. — Siberia. 

69. Cosmaxium Segnesi Eeinsch. 
(PI. LXVIII, figs. 19-28.) 

Cosmarium Regnesi Eeinsch, Spec. Gen. Alg. 1867, p. 116, t. 22 A III,. 
f . 1-5 ; Contrib. Alg. et Fung. 1875. p. 89, t. 10, f . 12 ; Turn. Notes 
Freshw. Alg. 1886, p. 34, t. 1, f. 10; Cooke, Brit. Desm. 1886, p. 95, 
t. 42, f. 19 ; De Toni, Syll. Alg. 1889, p. 961 ; West, Alg. N. Wales, 1890, 
p. 289 ; Alg. W. Ireland, 1892, p. 149 ; Alg. Engl. Lake Distr. 1892, 
p. 726 ; Roy & Biss. Scott. Desm. 1894, p. 173 ; West & G. S. West, Alg. 
Madag. 1895, p. 59, t. 6, f . 44 ; New and Int. Freshw. Alg. 1896, p. 155, 
t. 3, f. 30, 31 ; Nordst. Index Desm. 1896, p. 222 ; West & G. S. West, Alg. 
S. England, 1897, p. 487 ; G. S. West, Variation Desm. 1899, p. 387. 
t. 10, f. 10, 12-17 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 89 ; 
Alg. N. Ireland, 1902, p. 36 [inclus. var. montanum^ ; Freshw. Alg. 
Orkneys and Shetlands, 1905, p. 22. 

Didymidium {Cosmanum) Regnesi Reinsch, Algenfi. Franken, 1867, p. 112, 
t. 7, f. 8. 

Ursinella Regnesi Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells very small, about as long as broad, deeply con- 
stricted, sinus open, rounded, and widely excavated ; 
semicells transversely oblong-rectangular with six 
(rarely with eight) minute marginal teeth, which are 
generally more or less equidistant, tv\'o apical and two 
lateral, apex (between the apical teeth) widely retuse. 
Side view of semicell subcircular-elliptic. Vertical 
view elliptic, ratio of axes about 1 : 2. Cell-wall 
smooth. Chloroplasts axile, with one central pyrenoid. 

Zygospore generally rhomboid, with the sides slightly 
concave and the angles rounded ; sometimes rounded- 
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quadrate or pentagonal ; spore- wall smooth and 
becoming yellow-brown. 

Length 6-10 //.; breadth 6*2-9*5/jt; breadth of 
isthmus 3-4*7 //. ; thickness 4-5*2 /x ; length of zygosp. 
15-19 /jt ; breadth 11-5-13 //.. 

England.— Brothers' Water, Helvellyn, and Esth- 
waite Water, Westmoreland ! Riccall Common, B. 
Yorks ! Thursley Common, Surrey (with zygospores) ! 
New Forest, Hants ! Crowan, Cornwall ! 

Wales. — Capel Curig!, Llyn Idwal!, and Yr Orsedd !, 
Carnarvonshire. 

Scotland. — Sutherland !, Ross, Inverness !, Banff, 
Aberdeen, Kincardine, Forfar !, Perth !, Stirling, 
Argyll ! (Roij Sf Bissett). Outer Hebrides ! Shetlands ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow {Archer). 

Geogr. Distribution. — France. Germany. Sweden. 
Bomholm. Faeroes. Japan. Ceylon (var.). Australia. 
New Zealand (var.). Madagascar. United States. 
West Indies. Brazil. Australia. 

G. Regnesi is not an uncommon species in the boggy margins 
of pools and lakes, both in lowland and upland areas, but 
owing to its minute size it is easily overlooked. We find the 
normal type of semicell to be a six-toothed one, with the 
margin concave between each pair of teeth and widely retuse 
in the middle of the apex. The commonest departures from 
this type are the eight-toothed forms, in which the two lateral 
teeth are replaced by three equidistant ones, or the upper 
lateral tooth is replaced by two situated close together. In the 
latter form the semicells appear to possess emarginate upper 
angles. Occasionally the inferior angles are slightly emar- 
ginate, and this causes a conspicuous alteration in the form of 
the sinus. The vertical view is typically elliptic, but some- 
times there is a slight indication of a central protuberance. 

Sometimes immense quantities of C. RegiuHi may be obtained 
from amon^ the leaves of the submerged species of Sphagyium 
and Utricularia miiwr. Such multitudes have resulted from 
active cell-division under favourable circumstances, and irre- 
gularities are by no means infrequent. It often happens that 
a second division commences before the new semicells result- 
ing from the first division have attained their normal size 
and characteristics. This may be continued until several 
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immature cells intervene between the original adult semicells 
(PI. LXVIII, fig. 25). These immature cells are often set free 
and commence division while still in a juvenile and unde- 
veloped condition. The new semicells resulting from this 
division are as often as not quite typical, showing all the 
characters of the species (PI. LXVIII, fig. 24). Thus, 
if the distinctive features of a species are partially lost 
through repeated rapid divisions, they may make their 
appearance in a most pronounced manner in the semi-cells 
of a succeeding generation. 

The most marked variety of this species — var. prQdncticm 
West and G. S. West (^Freshw. Alg. Ceylon/ 19u2, p. 166, 
t. 20, f. 35) — is known from Ceylon and Java. The superior 
angles of the semicells are produced outwards to such an 
extent as to appear almost like short processes. 

In 1903, Schmidt ('Grundl. Algenfl. Liineburg. Heide,' 
p. 21) placed this Desmid under the genus Sphaerozosma, but 
the plant which he had in such abundance in the filamentous 
condition is without doubt a form of Sphaerozosma Wallichii 
Jacobsen. We have examined Cosmarium Regnesi from almost 
every part of the world, and have described all its known 
varieties. We have examined specimens from hundreds of 
different collections, in some of which it occurred very 
sparingly, in others in prodigious abundance, and we have 
never yet seen what could be truly described as a filamentous 
form of this species. The nearest approach to such a state is 
the short chain of immature individuals resulting from very 
rapid division, which we have figured on V\, LXVIII, fig. 25. 
Moreover, Schmidt has placed as synonyms of C. Beyneid 
Desmids with which that species has not the slightest aftinity, 
his entire statements (I.e. pp. 21-23) appearing to us to indi- 
cate a most superficial and imperfect knowledge of the plants 
in question. 

Hansgirg has described a trigonal variety (var. frigmnivi) 
of C. Regnesi from Bohemia. 

Var. tritum West. (PI. LXVIII, figs. 35, 36.) 

C. Regnesi var. tritum West, A\^. W. Ireland, 1S92, p. 149, t. 21, f. 3; 
West & G. S. West, Al^r. Maaa^^ 1895, p. 59, t. 9, f. 24. 

Semicells with the angles bluntly rounded and not 
toothed. 

Leno'th ()-()-8-5 /x ; breadth CrO-S^yfx; breadth of 
isthmus 3-7-5 /x; thickness 3-9— t/x. 
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England. — Pilmoor, near Thirsk, N. Yorks ! 
Irkland. — Creggan Lough and Kylemore, Galway ! 
Geogr. Distribution. — Madagascar. 

Var. montanum Schmidle. (PI. LXVIII, figs. 29-31.) 

C. Novae-SemlisB Wille var. polonicum Eichler & Gutw. Nonn. spec. alg. 

nov. 1894, p. 170, t. 5, f. 27. 
C. Regnesi var. montajium Schmidle, Weit. Beitr. Algenfl. Kheineb. u. 

Schwarzwald. 1895 (April), p. 74, t. 1, f . 9 [figure bad] ; Beitr. alp. Alg. 

1895, p. 389, t. 15, f. 11 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 89. 
C. Pseudoregnesii West & G. S. West, Alg. Madag. 1895 (Oct.), p. 59, t. 6, 

f. 42; Notes Eec. Publ. Desm. 1896, p. 336. 
C montanum Schmidle in Nuova Notarisia 1897, p. 66 ; West & G. S. West, 

Alg. S. England, 1897, p. 487. 
C. montanum Schmidle var. Pseudoregnesii (West) Borge, Siisswasser- 

algen Sud-Patagon. 1901, p. 22. 

Cells slightly larger, often with a narrower isthmus ; 
semicells with three protuberances, one central and one 
a little smaller within each lateral margin ; vertical 
view with a conspicuous protuberance in the middle 
on each side, and a smaller one on each side just below 
each pole. 

Length 10-9-15'5/x; breadth 10'1-13-5/x ; breadth 
of isthmus 4*6-6*5 /x; thickness 5*4-7*7 /x. 

England. — Pilmoor, N. Yorks ! Riccall Common, 
E. Yorks ! Epping Forest, Essex ! 

Geogr. Distribution. — Germany. Poland. Galicia. 
Sweden. Madagascar. Patagonia. 

This variety, which unfortunately received three different 
names much about the same time, is primarily distinguished 
from the typical C. Regneifi by the three protuberances on 
each side of the vertical view. It is the largest variety of 
C. Regnesiy and the semicells are almost invariably eight- 
toothed. Although the extreme form of this variety is so 
distinct as to have been regarded as a separate species, yet 
all intermediate states exist between it and the type. The 
extent to which the protuberances are developed varies 
greatly, even in specimens from the same locality. In some 
examples they are very prominent and conspicuous, but in 
others they are scarcely discernible. Some of these inter- 
mediate forms are figured on PI. LXVIII, figs. 32-34. 

Note. — The Desmid described as Euasirum crenulatum 
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Bennett/ Alg. N. Cornwall/ 1887, p. 17, t. 4, f. 20, 21 ; Cooke, 
'Brit. Desm/ 1887, p. 187, t. 65, f. 3; De Toni, ' Syll. Alg.,' 
1889, p. 1074 {Helierella crenidata Kuntze, ^Revis. gen. plant.,' 
1891, p. 898) is most probably identical with C, Regne^i var. 
montanum, Bennett's figure (fig. 20) of the front view leaves 
little doubt of this. His fig. 21 we can only regard as quite 
erroneous. 



70. Cosmariiim cymatonotophomm West. 
(PI. LXVIII, figs. 37-39.) 

Cosmarium cymatonotophomm West, Alg. Engl. Lake Distr. 1892, p. 726, 
t. 9, f. 23 ; Nordst. Index Desm. 1896, p. 96 ; West & G. S. West, Alg. 
S. England, 1897, p. 487. 

Cells very small, about as long as broad, fairly 
deeply constricted, sinus widely open, conical with an 
obtuse apex ; semicells transversely rectangular, sides 
subtruncate or slightly retuse, apex broadly truncate 
(very slightly convex) with four small undulations, all 
the angles slightly rounded. Side view of semicell 
subcircular, with a papilla at the middle on each side. 
Vertical view elliptic, ratio of axes about 1 : 2*3, with a 
prominent papilla at the middle on each side. Cell- 
wall smooth. Chloroplast axile, with a central py renoid. 

Zygospore unknown. 

Length 13 '5-1 4*5 jLt; breadth lo'5-l-i'5 /a; breadth 
of isthmus 5'5-()/i.; thickness 9*8 /a. 

England. — Hawkshead, Lanes ! Thursley Common, 
Surrey ! New Forest, Hants ! 

Ljeland. — Lakes between Clifden and Roundstone, 
Gal way ! 

This minute s])ecies is exceedingly rare and appears to be 
eontined to some of the old SpJiay}i mn-ho^^'^j more particularly 
those wliich surround bos>'<rv sprinirs and whicli are almost 
im])assal)le. It a})pears at first sight to closely resemble C. 
lieguesi and C. Nora^'-Scmli^v, but is easily distinguished 
from both tliese s))ecies by the greater depth of the constric- 
tion, the conical form of tlie sinus, and the form of the 
semicells. The widely rectantrular semicells, with verv 
slightly retuse sides and a 4-undulate apex, are quite 
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characteristic. C, cymatoiwtophorum is a minute species and 
is easily overlooked. It generally occurs very sparingly in a 
gelatinous matrix containing many other Algae and much 
extraneous material. 



71. Cosmaxiiim rectangulum Reinsch. 
(PL LXIX, fig. 1.) 

Cosmarium rectangulum Reinsch, Contrib. Alg. et Fung. 1875, p. 89 ; 1. 10, 
f. 9 ; De Toni, SyU. Alg. 1889, p. 1040; Roy & Bias. Scott. Desm. 1894, 
p. 173 ; Nordst. Index Desm. 1896, p. 222. 

XJfsinella rectangula Ximtze, Revis. gen. plant. 1891, p. 925. 

Cells rather small, about as long as broad, deeply 
constricted, sinus rather narrow but not quite closed, 
slightly widened at the apex; semicells transversely 
rectangular, sides 3-undulate (including upper and 
lower angles), apex widely truncate and 4-undulate. 
Vertical view elliptic (r). Cell-wall smooth. 

Zygospore unknown. 

Length 28*5 fi ; breadth 27*6 /x; breadth of isthmus 
13 /x. 

Scotland. — South end of Scotston Moor, Aberdeen 
{Roi/ ^' Bissett), 

Geogr, Distinbittion. — Germany. 

We have not seen this small species, but from Reinsch's 
figure, of which we give a copy, it seems quite distinctive. 
Roy states that it was only once seen from its Scottish locality. 

72. Cosmarium axctoiim Nordst. 
(PI. LXIX, fig. 2.) 

Cosmarium arctoum Nordst. Desm. Arctoa?, 1875, p. 28, t. 7, f. 22"; Desm. 

Gronland, 1885, p. 9; Freshw. Alg. N. Zeal. 1888, p. 61, t. 7, f. 29; 

De Toni, SyU. Alg. 1889, p. 944; Borg. Ferskv. Alg. Ostgronl. 1894, 

p. 20 ; Roy & Biss. Scott. Desm. 1894, p. 42 ; Nordst. Index Desm. 1896, 

p. 50. 
C. arctoum a. typicum Racib. Nonn. Desm. Polon. 1885, p. 78. 
Ursinella arctoa Xuntze, Revis. gen. plant. 1891, p. 424. 

Cells very small, usually about 1^ times longer than 
broad, in general outline subquadrate with rounded 
angles and retuse sides; constriction very slight; 
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gemicells subcuneate, with slightly diverging sides, 
apex truncate, straight, or very slightly convex. Side 
view of semicell semi-elliptic, slightly narrowed towards 
the base. Vertical view elliptic, ratio of axes 1 : 1'3. 
Cell-wall smooth and often yellowish. 

Zygospore unknown. 

Length 16-18 /x; breadth 12-15 /x; breadth of 
isthmus 10-13 /x; thickness 11-12 /x. 

Scotland. — Braes of Gight, Aberdeen ; Muchalls, 
Kincardine ; Clova Table-land, Forfar {Boy ^' Bissett). 

Geogr. Distribution. — Germany (var.). Galicia in 
Austria. Poland. Nova Zeinbla. Franz Joseph 
Land. Spitzbergen. Greenland. New Zealand. Porto 
Rico (var.). 

The broad, flattened apices of this species are very charac- 
teristic. Nordstedt has observed a triangular variety (var. 
tngontim Nordst.) from Spitzbergen. C. arctouvi is an 
essentially alpine and arctic species. 

Forma minor West. (PI. LXIX, figs. 3, 4.) 

C. ardoum forma minor West, Alfir. W. Ireland, 1892, p. 162, t. 24, f. 24. 

Cells similar to the type, but onl}^ two-thirds the size. 
Length 12*5 /a; breadth 10 /a ; breadth of isthmus 
8*5 /i. ; thickness 7*5 /a. 

Ike LAND. — Bally nahinch, Galwa}' ! 

Var. tatricum Racib. (PL LXIX, fig. 4. "I 

C. arctovm Nordst. var. tairicum Racib. Nonn. Desm. Polon. IHbo, p. 7S. 

t. 11, f. 6. 
C bicAineatnm (Gay) Nordst. var. tatricum (Racib.) Schmidle, Lappmark 

Siisswasscralgen, 1898, p. 27. 

Cells much smaller than in the type and more 
deeply constricted; angles of semicells not quite so 
rounded ; vertical view more narrowh^ elliptic. 

Lengtli 9-14 /a; lireadth 8-10*5 /a; breadth of 
isthmus 5*2-7 /a ; thickness 5*()-7 fi. 

En(;lani). — New Forest, Hants ! 

OrOf/r. ]Jisfrihnti(Hi, — N. Sweden. Poland. Silesia 
in Austria. New Zealand (var.). 
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AVe recorded this variety in ^ Alg. S. England/ 1897, p. 491, 
as " a small and rather irregular form/' The forms seen from 
the New Forest did not correspond exactly with Eaciborski^s 
Polish ones, the angles of the semicells being somewhat more 
rounded, and the cells, as a whole, showed slight irregularities 
of form. Schmidle has placed this variety under C bicuneatum 
(Gay) Nordst., but this change we do not for the present 
accept. C. bicuneatum may be distinct from C, arctoum by 
reason of its great compression when seen from the side or 
vertical views, but this apparent distinction demands further 
inquiry. We have never seen any forms compressed in this 
manner, and the elliptic vertical view of var. tatrictim, com- 
bined with its general form, indicates a very close relation- 
ship with C. arctoum. 



73. Cosmarium decedens (Reinsch) Racib. 

(PI. LXIX, figs. 6-8.) 

Cosniarium plicatum Reinsch ? C. decedens Keinsch, Spec. Gen. Alg. 1867, 

p. 114, t. 22, f. 7-9. 
Dvdymidium (Cosmarium) plicatum Reinsch, Algenfl. Frank. 1867, p. 109, 

t. 7, f . 1 d [non a — c]. 
C. sinuosum Lund. var. decedens Nordst. Desm. arctoas, 1875, p. 38, t. 8, 

f. 41 ; Desm. Ital. 1870, p. 31 ; De Toni, Syll. Alg. 1889, p. 894 ; West, 

Alg. W. Ireland, 1892, p. 142 ; Roy & Biss. Scott. Desm. 1894, p. 174 ; 

Borge, Sttssw. Chlor. Archang. 1894, p. 22; West & G. S. West, 

Alga-fl. Yorks. 1900, p. 90. 
Euastrum decedens Roy in Scott. Nat. July, 1883, p. 38. 
Cosmarium decedens (Reinsch) Racib. Desm. Nowe, 1889, p. 88 ; Borg. 

Freshw. Alg. Faeroes, 1901, p. 221, t. 7, f. 9. 
C. decedens Racib. b. carpaticum Racib. 1. c. p. 88, t. 5, f . 1. 
C. decedens c. boreale Racib 1. c. p. 88. 

Cells of moderate size, about twice as long as broad, 
moderately constricted, sinus slightly open ; semicells 
subrectangular, sides concave, basal angles slightly 
protuberant, and generally closely opposed to those 
of the other semicell, upper angles somewhat produced 
and prominent, scarcely rounded, apex widely retuse. 
Side-view of semicell ovate-elongate. Vertical view 
very broadly elliptic (sub-circular), with slightly pro- 
duced (faintly mammillate) poles. Cell- wall delicately 
punctate. Chloroplast axile with one central pyrenoicl. 

Zygospore unknown. 

Length 40-53 /x; breadth 20-30 /x; breadth of 
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isthmus 14-22 /jl; breadth of apex 19-28 fi; thickness 
15-22 /Lt. 

England. — Helvellyn, Westmoreland ! Baildon Moor, 
W. Yorks ! 

. Wales. — Near Capel Curig, Llyn-y-cwm-ffynon (at 
1253 ft.), Snowdon (at 2000 ft.), and in a small ditch 
by Llyn Ogwen, Carnarvonshire ! Dolgelly, Merioneth ! 

Scotland. — Vat of Culblean, Aberdeen; Den of 
Garrol, Kincardine {Boy ^ Bissett). Clova Tableland, 
Forfar ! Skve in Inverness ! 

Ireland. — Achill Island, Mayo (at 1500 ft.) ! Carran- 
tuohill, Kerry ! Slieve Donard, Down ! 

Geogr. Dbdribtition. — Germany. Switzerland. Italy. 
Sweden. N. Russia. Poland. Faeroes. Nova Zembla. 

This alpine and arctic Desmid is not infrequently met with 
in the boggy springs and streams of the mountainous areas 
of the British Isles. Its nearest allies are C, tatriciim Racib. 
and C. anceps Lund., with both of wliich it should be care- 
fully compared. The angularity and prominence of the 
superior angles of the semicells constitute one of its most 
distinctive features. 

We have figured a form of it from near Capel Curig, Car- 
narvonshire, in which the semicells have rather more rect- 
angular basal angles and a more deeply retuse apex (PL 
LXIX, fig. 9). 

C. decedens should also be compared with C. laticeps Grun. 
(in Rabenh. ' Flor. P^uro]). Alg.,' Ill, 1868, p. 168; Xordst. 
' Freshw. Alg. N. Zeal.,' 1888, p. 57, t. 6, f. 10), a small species 
to which it bears ifiuch resemblance. It may be that Grunow's 
s])ecies is but a form of C. decedeuif. 

Var. sinuosum (Lund.) Racib. (PI. LXIX, fig. 5.) 

Cosmatium qnadratnm Ralfs, var. in Ralfs' Brit. Desm. 1848, t. 15, f. 1 c. 
C. sinuosuvi Limd. Desm. Suec. 1871, p. 47 ; Wolle, Dt'siii. U.S. 1884, p. 65, 

t. It), f. 2; Key A: Biss. Scott. Desm. 1894, p. 174; Nordst. Index Desm. 

18im, p. 284. 
C. pUcatum R^dnsch, B minus Keinsch, Al^. Prom. Bon. Spei, 1877, p. 241. 
C. plicntiDH Reinseh var. sinuosum Cooke, Brit. Desm. 1886, p. 81, t. 36, f. 

4 ; West, Alg. X. Wales, 18iK), p. 288. 
Ihisjthinctium sinuosum (Liuid.) Hausg. Prodr. Algenfl. Bohm. 1888, p. 

24* ; De Toni, Syll. Al^r. 1889, p. 894. 
Coifiiiiirium deccdcns a. sinuosum Kacib. Desm. Nowe, 1889, p. 88. 

I'his variety differs in the slightly deeper constric- 
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tion, the rounded superior angles of the semicells, and 
the smooth cell- wall. 

Length 38-45 /i; breadth 18*5-22*5 /x; breadth of 
isthmus 13*3-16'5 /jl; breadth of apex 16*5-18'2 /x; 
thickness 16-17'5 fi. 

Wales. — Capel Curig !, and Pen-y-gwryd (Roi/)^ 
Camarvonshii'e. 

Scotland. — Poolewe, Ross ; Gight, Vat of Culblean 
and near top of Lochnagar, Aberdeen ; near Cammie, 
Kincardine ; near Oban, and near Tobermory in Mull, 
Argyll; Goat Fell and Glen Ranza, Arran {Roy ^ 
Bissett). 

Geogr. Distribution. — France. Germany. Sweden. 
S. Russia. Nova Zembla. United States. 

This variety, which is mainly distinguished from typical C 
decedens by its rounded superior angles, is much more rarely 
found. It has been customary in the past to regard C. 
decedens as " var. decedens " of G. sinuosurri, but we think there 
is every reason for reversing this. The name ^^ decedena" was 
the first one given to this species and was undoubtedly given 
to the most distinctive form of it. Moreover, C decedens 
is a generally distributed and well-known alpine and arctic 
Desmid, whereas its var. sinuosum ( = C simcosum Lund.) is 
both uncommon and somewhat imperfectly known. 

74. Cosmarium tatricum Racib. 
(PL LXIX, fig. 10.) 

Cosmarium tatricum Racib. Nonn. Desm. Polon. 1885, p. 78, t. 10, f. 12 ; 

De Toni, SyU. Alg. 1889, p. 1035 ; Roy & Bias. Scott. Desm. 1894, p. 

176; Nordst. Index Desm. 1896, p. 250. 
Ursinella iatrica Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells of moderate size, about If longer than broad, 
moderately constricted, sinus narrow with a dilated 
apex; semicells truncate-pyramidate, sides and apex 
concave, lower and upper angles broadly rounded. 
Side view of cell narrowly elliptic, without any median 
constriction. Vertical view elliptic, ratio of axes about 
1 : 1*7. Cell-wall very densely and very minutely 
punctate-scrobiculate. 
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Zygospore unknown. 

Length 37 /x ; breadth 22 /x ; breadth of apex 15*5 /x ; 
breadth of isthmus 14 /x; thickness 15 /x, 

Wales. — Bog above Capel Curig Lakes, Carnarvon- 
shire ! 

Scotland. — Plankton of Loch nan Cuinne, Suther- 
land (/. Murratf) ! Glen Nevis, Inverness ! Poolewe, 
Ross (Boy ^ Bissiett). 

Geogr. Distribution. — Silesia in Austria. Poland. 

This species differs from C decedens in its narrower apices, 
the more rounded angles of the semicells, and in the dense 
punctulation of the cell-wall. We have not seen the side 
view of the type form, but, from Raciborski's description and 
figures, one of its peculiarities seems to be the entire absence 
of a constriction in this view of the cell. As a rule, the 
presence or absence of punctulations cannot be considered in 
the light of a specific character, but the punctulation of C. 
tatricum is of such a peculiar nature that it furnishes a good 
character for the easy recognition of the species. The punc- 
tulations in this case are really minute scrobiculations or small 
cavities in the exterior of the cell-wall ; they are exceedingly 
dense, and give the entire cell-wall the appearance of being 
minutely areolated. 

Var. novizelandiciim Xordst. (PI. LXIX, figs. 11, 12.) 

Cosmarium tatricum var. novizelandicum Norclst. in Botan. Notis. 1887, 
p. 161 ; Freshw, Alg. N. Zeal. 1888, p. 56, t. 6, f. 6 ; West, Alg. Engl. 
Lake Distr. 1892, p. 723. 

A larger variety with relatively longer cells, with 
the basal angles of the semicells subrectangular ; cells 
in side view with a slight but distinct constriction. 

Length 46-54 /a ; breadth 25-36 /x; breadth of apex 
18-22 /x; breadth of isthmus 14-20 /x; thickness 
12-16 fi. 

England. — Kirk Fell, Cumberland ! 

WALb:s. — Llyn Bochlwyd, Carnarvonshire ! 

(irofjr, Distvihution, — Xew Zealand. 

This variety is distinguished by the subrectangular basal 
angles of the semicells and by the slight constriction in the 
i^ide view. 
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Var. sphserulifenun West. (PI. LXIX, fig. 13.) 

C. tatricum var. sphxruliferum West, Alg. W. Ireland, 1892, p. 142, 
t. 20, f. 19. 

A larger variety with about seven small scrobicula- 
tions within the marofin of each semicell and three 
near the isthmus; cells in side view distinctly con- 
stricted in the middle. 

Length 45 /x; breadth 25 /x; breadth of apex 18*5 /x; 
breadth of isthmus 15 /x ; thickness 14 /x. 

Ireland. — Lough Shannacloontippen, Galway ! 

In the constricted lateral view of the cell var. sphaerullfenim 
agrees with the preceding" variety, but the small scrobicula- 
tions are distinctive and the basal angles are rounded. 



75. Cosmariiim anceps Lund. 
(PI. LXIX, figs. 14^17.) 

CosmariyLtn anceps Ltmd. Desm. Suec. 1871, p. 48, t. 3, f . 4 ; Nordst. 

Desm; Spetsb. 1872, p. 36; Wille, Ferskv. Alg. Nov. Semlj. 1879, 

p. 39 ; Cooke, Brit. Desm. 1886, p. 82, t. 36, f . 8 ; West, Alg. N. Yorks. 

1889, p. 292 ; Alg. N. Wales, 1890, p. 288 ; Alg. W. Ireland, 1892, p. 143; 

Alg. Engl. Lake Distr. 1892, p. 724; Liltkem. Desm. Attersees, 1893, 

p. 549 ; Roy & Biss. Scott. Desm. 1894, p. 41 ; Nordst. Index Desm. 

1896, p. 44; G. S. West, Alga-fl. Cambr. 1899, p. 114; West & G. S. 

West, Algarfl. Yorks. 1900, p. 90; Alg. N. Ireland, 1902, p. 32; Freshw. 

Alg. Orkneys and Shetlands, 1905, p. 22. 
Dysphinctium anceps (Lund) Hansg. Prodr. Algenfl. B5hm. 1888, pp. 187, 

278; De Toni, Syll. Alg. 1889, p. 893. 
D. anceps forma glabra Gutw. Nonn. Alg. Nov. 1896, p. 43, t. 7, f . 35 c, d. 

Cells small, almost twice as long as broad, longi- 
tudinally oblong-hexagonal, only moderately con- 
stricted, sinus slightly open and not deep ; semicells 
truncate-pyramidate, sides very slightly concave 
(almost straight), apex truncate and slightly retuse- 
emarginate, upper and lower angles rounded. Side 
view of semicell ovate. Vertical view very broadly 
elliptic with slightly produced (submammillate) poles, 
ratio of axes about 1 : 1'3. Cell-wall smooth. Chloro- 
plast axile with one central pyrenoid. 

Zygospore unknown. 

Length 25-35 /Lt; breadth 14*5-19 /x; breadth of 
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apex 10-14 /x; breadth of isthmus 8-12 /x; thickness 
10-5-14 /x. 

England. — Near Bowness (Bissetf), and Helvellyn !, 
Westmoreland. Ogden Clough, Holden Ghyll near 
Keighley, Penyghent, and Cowgill Wold Moss, Widdale 
Fell, W. Yorks ! Mickle and Cronkley Fells, N. Yorks ! 
Chippenham Fen, Cambridge ! Enbridge Lake, Hants 
(Roy). 

Wales. — Ffestiniog and Llyn-an-afon, Carnarvon- 
shire ! 

Scotland. — Ross, Inverness, Banff, Aberdeen, Kin- 
cardine, Forfar !, Perth !, and Stirling {Roij ^ Bissett). 
Orkneys ! 

Ireland. — Ballynahinch and Loch Aunierin, Gal- 
way ! Slieve Donard, Down ! Dublin and Wicklow 
(Archer). 

Oeogr, Distribution. — France. Germany. Austria 
and Galicia. Italy. Norway. Sweden. Bornholm. 
Poland (var.). Faeroes. Nova Zembla. Spitzbergen. 
Greenland. United States. 

C. anceps is a very characteristic alpine and subalpine 
species, occurring associated with C. Holmiense, C.Mragonnm 
var. LundelHlj C. sjwciosiun, C. galerituiu, C. oclithodes, and 
certain other species, among" mosses on the dripping rocks of 
mountain glens, and in the boggy springs high up on the 
mountains. In West Yorkshire it is generally found on the 
dripping sandstone and grit rocks in the ghylls and gleus, and 
also in the springs on the Millstone Grit above the limestone. 
A curious anomaly in its distribution was its abundant occur- 
rence in August, 1898, in a ditch in Chippenham Fen, 
Cambridgeshire. 

(7. ancf'ps is nearly allied to C, decfdeus, from which it cnn 
be distinguished by its somewhat smaller size, its narrower 
apices with less prominent apical angles, and by the straighter 
(less retuse) sides of the semicells. 

Gutwinski (' Nonn. Alg. Nov.,^ 1896, p. 4*3) has described a 
" forma piuictata ^' and a " forma nmpista " of this species, 
but the latter form is scarcely deserving of a special name as 
the relative proportions of this species are variable within 
limits which would include such a form. 
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Forma crispula Nordst. (PL LXVI, fig. 17a.) 

Coamarium anceps Land, forma Nordst. Norges Desm. 1873, p. 24. 
C. anceps forma crispula Nordst. Desm. Arctoae, 1875, p. 38. 

C. tetragonum (Nag.) Arch. var. pumilum West & G. S. West, New Brit. 
Freshw. Alg. 1894, p. 5, t. 1, f. 19. 

Dysphinctium parvulum (Breb.) Schmidle var. undulatum Schmidle, 
Beitr. alp. Alg. 1895, p. 348, t. 15, f. 7 [vide Nordst. Index Desmid. 
1896, pp. 44 and 197 ; West & G. S. West in Joum. Bot. Sept. 1898.] 

D. anceps forma crispula in Gutw. Nonn. Alg. Nov. 1896, p. 44, t. 7, f . 36. 
Cos'inarium parvulum Breb. var. pumilum West & G. S. West, Alga-fl. 

Yorks. 1900, p. 95. 

Grenerally smaller than typical G. anceps, with the 
basal angles of the semicells obscurely subrectangiilar 
and the sides slightly undulate (one median crest and 
two hollows). 

Length 22*5-38 /x; breadth 12*5-20 /x; breadth of 
isthmus 7*5-12 fi. 

England. — Near Ilkley, W. Yorks ! 

Scotland. — Craig-an-Lochan, Perthshire ! 

Geogr. Distnbiition. — Tyrol. Norway. Nova Zembla. 

The exact relationship of this form has been a matter of 
considerable doubt. We are now of the opinion that it is 
more nearly allied to C. anceps than to C pai*vulum or 
C. tetragmium. 

Schmidle has stated (^^ Zur Kritik einiger Susswasseralgen/' 
'Nova Notarisia/ 1897, p. 70) that C. doliforme West & G. S. 
West {' Some N. Amer. Desm./ 1896, p. 246, t. 15, f. 16) is 
only a form of his " Dysphinctium parvulum var. undulatxim,^' 
but this is not so, as C, doliforme is more nearly related to C. 
pseudopyramidatttm Lund, than to any other Desmid. 

76. Cosmarium obliquum Nordst. 
(PI. LXIX, figs. 18-21.) 

Cosmarium ohliquum Nordst. Norges Desm. 1873, p. 23, t. 1, f. 8 [forma 
minor, forma media, forma mujor] ; Cooke, Brit. Desm. 1886, p. 94, t. 43, 
f . 5 ; Nordst. Freshw. Alg. N. Zeal. 1888, pp. 57, 80 ; De Toni, Syll. Alg. 
1889, p. 959 ; West, Alg. N. Yorks. 1889, p. 292 ; Heimerl, Desm. alp. 
1891, p. 600; West, Alg. W. Ireland, 1892, p. 149; Alg. Engl. Lake 
Distr. 1892, p. 726 ; Liitkem. Desm. Attersees, 1893, p. 548 ; Roy & Biss. 
Scott. Desm. 1894, p. 169 ; Nordst. Index Desm. 1896, p. 184 ; West & 
G. S. West, Alg. S. England, 1897, p. 487 ; Alga-fl. Yorks. 1900, p. 91 ; 
Freshw. Alg. Orkneys and Shetlands, 1905, p. 22. 

Nothocosmarium ohliquum (Nordst.) Kacib. Desm. Nowe, 1889, p. 98, t. 6, 
f. 13. 

Ursinella ohliqua Eontze, Revis. gen. plant. 1891, p. 925. 

VOL. III. 4 
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Cells small, a little longer than broad, subrectangular, 
only moderately constricted, sinus rather open ; semi- 
cells transversely subrectangular, sides slightly retuse, 
apex straight, very slightly concave, or very slightly con- 
vex, upper and lower angles rectangular but rounded. 
Side view of cells very slightly constricted, constriction 
deeper on one side than the other, semicells subquadrate. 
Vertical view strongly convex on one side and straight 
or slightly retuse on the other, poles broadly rounded. 
Cell-wall finely punctate. Chloroplast axile with a 
central pyrenoid. 

Zygospore unknown. 

Length 14-27 /x; breadth 11-24 /x; breadth of 
isthmus 10-16 /x ; thickness 9*5-16 /x. 

England. — Langdale and Bowness, Westmoreland ! 
Hawkshead and Risley Bog (i?o//), Lancashire ! CuUing- 
worth, Malham Tarn Bog, Penyghent, Oughtershaw 
Tarn (forma major)^ and Mossdale Moor, Widdale Fell, 
W. Yorks ! Mickle, Lunds, and Widdale (at 2000 ft.) 
Fells, Snaizedale Beck and Birkdale Tarn Moss, 
N, Yorks! Subfossil in peat deposit at Filey, E. Yorks ! 
Chobham Common, Surrey ! 

Wales. — Snowdon (above 3000 ft.) !, and Pen-y- 
gwryd (Bo//), Carnarvonshire. 

Scotland. — Sutherland!, Ross, Liverness !, Aber- 
deen, Kincardine, Forfar, Perth !, Argyll, Arran (i?o// 
ij- Bisseit). Lewis and Harris, Outer 'Hebrides! 
Orkneys ! 

IiiELAXD. — Creggan Lough and Lakes east of Lough 
Bofin, Galway ! Carrantuohill, Kerry ! Dublin and 
Wicklow {Avchrr), 

Geo[ir. Distribution. — France. Germany. Austria 
and Galicia. Hungary. Portugal. Norway. Sweden. 
Finland. N. Russia. Nova Zembla. New Zealand. 
Azores. W. Lidies. 

C, ohliquinHia mostly met with on dripping subalpiiie rocks, 
at the margins of poaty pools, and in the peat bogs of upland 
areas. It does, however, occur in the bogs of heaths and 
ancient commons, and in the damp climate of Dominica it has 
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been found amongst various hepatics on trees (at 4500 ft.) in a 
matrix consisting mostly of subaerial blue-green Algae. 

It varies much in size and the forms have been arranged in 
three groups as follows : — 

1. Forma minor Nordst. Length 14-15*5 jj.; breadth 
11-13 iu. 

2. Forma media Nordst. Length 18*5 /x; breadth 13 ^u. 

3. Forma major Nordst. Length 23-27 /j. ; breadth 18-24 jn. 
(PL LXXII, fig. 39). 

Intermediate sizes occur between these three forms, and the 
full range of measurements is given after the description. 

C, obliquum is a well-marked species by reason of its slight 
constriction and the zygomorphic character of the vertical 
view. The side view is also characteristic owing to the 
truncate apices and the inequality of the faint constriction on 
the two sides. It stands nearest to C. Norimhergetiae Reinsch, 
' to which species it has been proposed to refer it as " forma 
obligua." We think, however, that the characters of C, 
obliquum are such as to warrant complete separation as a 
fipecies. It is less deeply constricted than G. Norimbergeuse, 
.and the characters of its side and vertical views are peculiar. 

Forma minima West. (PI. LXIX, figs. 22, 23.) 

e C. obliquum forma minima West, Alg. Engl. Lake Distr. 1892, p. 726, t. 
9, f. 15. 

Cells minute and proportionately longer than in the 
type. 

Length 11-14 /x ; breadth 8-9 /x ; breadth of isthmus 
4*2-5 /Lt; thickness 4*4-6*5 /x. 

England. — Helvellyn and Pike of Bliscoe, West- 
moreland ! 

Geogr. Distribution. — Norway. 

Var. trigonum West. (PI. LXIX, fig. 24.) 

C. obliquum var. trigonum West, Alg. W. Ireland, 1892, p. 149, t. 24, f. 15. 

A small variety with the semieells from the vertical 
view trigonal, sides almost straight, angles rounded. 

Length 17*5 ft; breadth 14 /x ; breadth of isthmus 
8-5 iM. 

Ireland. — Carrantuohill, Kerry ! 
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77. Cosmarium Norimbergense Reinsch. 
(PI. LXIX, figs. 25-27.) 

Cosmarium Norimbergense Reinsch, Spec. Gen. Alg. 1867, p. 117, t. 22 A iv, 

f. 1-11 ; Lund. Desm. Suec. 1871, p. 43 ; De Toni, Syll. Alg. 1889, 

p. 960 ; Roy & Bias. Scott. Desm. 1894, p. 169 ; Nordst. Index Desm. 

1896, p. 183 ; West & G. S. West, Freshw. Alg. Ceylon, 1902, p. 166. 
C. Hammeri Reinsch f. D. octogibhosum Reinsch, Spec. Gen. Alg. 1867, 

p. 115, t. 22 Bi, f. 13-19. 
JHdymidium {Cosmarium) Norimbergense Reinsch, Algenfl. Frank. 1867, 

p. 113, t. 9, f. 2. 
Cosmarium octogibbosum Reinsch, Alg. Prom. Bon. Spei, 1877, p. 240; 

Turn. Freshw. Alg. E. India, 1893, p. 52. 
C. Meneghinix Breb. var. Wollei Lagerh. Desm. aus Bengal, 1888, p. 8 

[C. Meneghinii Wolle, Desm. U. S. 1884, t. 16, f. 7 sinistra superior] ; 

West, Alg. W. Ireland, 1892, p. 149, t. 24, f. 18 [forma monstrosa] ; 

West & G. S. West, Alg. S. England, 1897, p. 487; Alga-fl. Yorks. 

1900, p. 93. 
Ursinella Norimbergensis Euntze, Rev. gen. plant. 1891, p. 925. 
Cosmarium octogibbosum Reinsch var. indica Turn. Freshw. Alg. E. India, 

1893, p. 52, t. 8, f . 8. 

Cells small, about 1^ times as long as broad, deeply 
constricted, sinus narrow with a dilated apex ; semi- 
cells subquadrate, sides retuse, upper and lower angles 
rounded, apex retuse, almost straight, or very slightl}^ 
convex. Side view of semicell oblong-elliptic. Verti- 
cal view elliptic, ratio of axes 1 : 1*6. Cell- wall smooth. 
Chloroplast axile with a single central pyrenoid. 

23'gospore unknown. 

Length 12-23 /a; breadth 8-13-3 /a; breadth of 
isthmus 3-5*5 /a ; thickness 6*7-9 /x. 

England. — Riccall Common, E. Yorks ! Dartmoor, 
Devonshire ! 

Wales. — Yr Orsedd, Carnarvonshire ! 

Scotland. — Slewdrum, Aberdeen ; marsh N. AV. 
from Menmuir Church, Forfar {Ro;/ ^' Biisrtt). 

Ireland. — Roundstone, Galway ! Cromagloun, Upper 
Lake of Killarney, and Carrantuohill, Kerry ! 

Groijr, Disfrihutiov , — Germany. Hungary. Swe- 
den. Bornholm. Finland. India (var.). Ce^'lon. 
Siam. New Zealand. Central Africa. 

This small species is nearly related to C. ohliqunm Nordst., 
and perhaps to C. CiVigunrn Arch. 
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Forma depressa West & G. S. West. (PI. LXIX, 

figs. 28, 29.) 

C. NoHmbergense Reinsch forma depressa West & G. S. West, Welw. 
Afric. Preshw. Alg. 1897, p. 119 ; Freshw. Chlorophy. Koh Chang, 1901, 
p. 175. 

Cells about as long as broad, semicells depressed. 

Length 11-15-5 /x; breadth 11-14 /x; breadth of 
isthmus 3*5-5 /x. 

Ireland. — Small lakes between Clifden and Round- 
stone, and Lough Derryclare, Galway ! 

Geogr. Distribution. — Ceylon. Burma. Siam. Central 
Africa. 

Another form of this species, as yet not found in the British 
Islands, is forma elmigata West & G. S. West {' Welw. Afric. 
Freshw. Alg.,' 1897, p. 119, t. 368, f. 4, 5 ; C. exiguum Arch, 
var. Norimhergeiise Schmidle, in ^ Flora, Ixxviii, 1894, p. 56, 
t. 7, f. 17). This form is almost twice as long as broad and 
the upper angles of the semicells are not quite so rounded : 
length 16-18 pL ; breadth 9*5 ju ; breadth of isthmus 3 ju ; thick- 
ness 7ju. 



78. Cosmarium repandiim Nordst. 
(PI. LXIX, fig. 30.) 

Cosmarium repandum Nordst. in Botan. Notis. 1887, p. 162 ; Freshw. Alg. 

N. Zeal. 1888, p. 58, t. 6, f. 14 ; Mask. Further Notes New Zeal. Desm. 

1889, p. 16, t. 2, f. 21 ; De Toni, SyU. Alg. 1889, p. 971 ; Nordst. Index 

Desm. 1896, p. 224. 
XJrainella repanda Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells of medium size, about 1^ times longer than 
broad, deeply constricted, sinus narrowly linear with 
a dilated apex ; semicells transversely trapezoid-oblong, 
widest above their middle, sides distinctly divergent, 
lower angles obtuse, apex arched from the widest part 
of the semicell where the upper angles are broadly 
rounded, usually flattened at the middle of the arch. 
Side view of semicell subcircular. Vertical view 
elliptic, ratio of axes about 1 : 1'o, poles rounded, but 
when viewed obliquely (and especially from the base) 
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tricrenate-dentate. Cell-wall very finely punctate^ 
Chloroplast axile with two pyrenoids. 

Zygospore unknown. 

Length 40-44 ft ; breadth 35-45 ft ; breadth of 
isthmus 12-1 7 ft; thickness 24-26 ft. 

Geogr. Distribution, — New Zealand. W. Africa. 

The typical form is not known to occur in the British 
Islands. 

Forma minor West & G. S. AVest. (PI. LXIX, figs. 

31, 32.) 

Cosmarium odontopleurum Arch, in Roy & Biss. Scott. Desm. 1894, p. 169, 

t. 2, f . 13 ; Nordst. Index Desm. 1896, p. 188. 
C. repandum Nordst. forma minor West & G. S. West, Some Desm. U. S. 

1898, p. 303. 

Cells half or less than half the size of the type, with 
the three crenations absent from the oblique view of 
the basal angles. 

Zygospore globose and smooth. 

Length 15-22 /u ; breath 14-20 /u ; breadth of isthmus 
5*5-8 ju; diam. zj^gosp. 30 /u. 

Scotland. — Powlair, Aboj^ne ; Homehead, Aberdeen 
{Hoy ^' Bissett). 

Ireland. — Dublin and Wicklow (Archer), 

Geogr. Disfrihntion. — United States. 

79. Cosmarium rectangulare Giun. 
(PI. LXX, figs. 1, 2.) 

Cosmarium rectangulare Griin. in Rabenh. Flor. Europ. Aljj^ar. Ill, 1868,. 
p. 166 ; De Toni, SylL Al<r. 1889, p. 987 ; West, Alg. W. Ireland, 1892, 
p. 146 ; Alg. EngL Lake Distr. 1892, p. 725 ; Gutw. Flor. glonow Galic. 
1892, p. 129; Flor. Glon. Okolic Tarnopola, 1894, p. 92 : Rov & Biss. 
Scott. Desm. 1894, p. 173 ; West & G. S. West, Al^r. S. Enjrliind, 1897, 
p. 480; Some Desm. U. S. 1898, p. 302; Alga-fl. Yorks. 19U0, p. 91 ; Al^. 
N. Ireland, 1902, p. 34. 

Cosmarium gotlandicuDi Wittr. Gotl. ()1. sotv. Al<^. 1872, p. 60, t. 4, f. 14; 
Nordst. Norpes Desm. 1873, p. 19 ; Cooke, Brit. Desm. 188(), p. 88, t. 37, 
f. 4; West, Altr. X. Wales, 18iK), p. 288; Johns. Kare Desm. U. S. II. 
189.'). p. 293, t.*2-k», f. 2(). 

VrsineJIa recian<jularis Kuntze, Kevis. «j:en. plant. 1891, p. 925. 

Cells of medium size, about 1^- times as long as 
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broad, deeply constricted, sinus very narrow with a 
dilated apex ; semicells subhexagonal-reniform, basal 
angles subrectangular and rounded, sides parallel (in 
the lower part), upper angles broadly and obliquely 
rounded-truncate, apex truncate and straight. Side 
view of semicell obovate-circular. Vertical view sub- 
elliptic, ratio of axes about 1 : 1*4. Cell- wall finely 
punctate. 

Zygospore unknown. 

Length 37-47 /u; breadth 30-36 a*; breadth of 
isthmus 9-12 /It; thickness 18-24/1. 

England. — Blea Tarn, Westmoreland ! Hawkshead, 
Lancashire ! Mickle Fell and Pilmoor, N. Yorks ! 
Skipwith Common, E. Yorks ! Chobham Common, 
Esher Common, and Devil's Jumps, Surrey ! 

Wales. — Capel Curig and Llyn-y-cwm-ffynon, 
Carnarvonshire ! 

Scotland. — Loch Inver, Sutherland ; near Tain, 
Ross; Loch Ruthven, Inverness; Slewdrum, Ach- 
verran, and Grien Callater, Aberdeen ; Cammie, Bishops' 
Dam, and Clochnaben, Kincardine ; Mull, Argyll (Bo;/ 
SfBissett). Rhiconich, Sutherland! Glen Shee, Perth! 
LcAvis, Harris, and N. Uist,^ Outer Hebrides ! 

Ireland. — Mayo ! Galway ! Kerrj^ ! Donegal ! 
Dublin and Wicklow {Archer). 

Geofjr. DUtrihvtion. — Germany. Austria and Galicia. 
Norway. Sweden. Bornholm. Poland. Greenland. 
Siberia. Japan. Central Africa (var.). United 
States. W. Indies (form). 

This is a well-marked species easily distinguished by the 
rectangular basal angles and the obliquely truncate upper 
Angles of the semicells. Gutwinski gives the following* range 
of measurements for Austrian specimens : Length 27*6-51 ji ; 
breadth 25-3-44 /.« ; breadth of isthmus 6*9-14 ^x. 

Var. cambrense (Turn.) West & G. S. West. (PL 

LXX, fig. 3.) 

C. gotlandicum Wittr. var. camhrense Turn. Desm. Notes, 1893, p. 345, f. 7 
(p. 344). 
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C. rectangulare Grun. var. camhrense (Turn.) West & G. S. West, Alg. 
Centr. Africja, 1896, p. 379. 

Cells proportionately longer, about 1^ times longer 
than broad. 

Length 35 /j, ; breadth 22 jm ; breadth of isthmus 6 /a. 

Wales. — Bog near Dolbadarn Castle, Carnarvon- 
shire (/. H. Lewis). 



Var. hexagonum (Elfv.) nob. (PI. LXX, fig. 4.) 

C. hexagonum Elfv. Anteck. Finska Desm. 1881, p. 12, t. 1, f. 8 ; Hansg. 

in Sitzimgsber. d. k. bohm. Ges. d. Wiss. 1892, p. 131. 
C. Elfvingii Racib. Nonn. Desm. Polon. 1885, p. 83 ; De Toni, SyU. Alg. 

1889, p. 953 ; West, Alg. W. Ireland, 1892, p. 145. 
Ursinella El/vingii Kuntze, Revis. gen. plant. 1891, p. 924. 

Rather smaller ; cells proportionately shorter, about 
as long as broad. 

Length 28-30 /u; breadth 24-27 a*; breadth of 
isthmus 7-8 /Li; thickness 15 /it. 

Ireland. — Near Clifden, Galwav ! 

Geogr, Distribution. — Finland. Poland. Central 
China (form). Brazil (form). 

C. Elfvingii Racib [" C. hexcujoniuii Elfv\^'] possesses no 
characters of sufficient importance to separate it from 
C. rectaitgiilare Grun. It scarcely differs from the latter in 
any respect other than its proportionately shorter cells. The 
two varieties which have been described of C. Elfvingii are 
referable to other si)ecies. *' C. Elfcingii var. f<cu(jnicnm 
Racib." ('Desm. Nowe/ 1889, p. 780, t. o, f. 14) is without 
doubt identical with C. ytiiradoprotuhenins Kirchn. var. 
augustins Nordst. (' Freshw. Alg. New Zeal./ 1888, p. 58, 
t. (3, f. 15, 16). '* C. Elfviuyil var. altius Schmidle" (in 
' Hedwigia,' xxxiv, 1895, p. 84- cum fig.), by reason of the 
nai-rowness of its apices, its elevated semicells, and the 
slightly retuse character of their superior lateral margins, 
seems to us to be a form of C. grduatnm Hreb. 

The Desmid described and figured bv Borge (* Beitriige 
Alg. Schwedeti,' 1906, p. 89, t. 2, f. 26) as" *' C. j).vf?(Jo- 
pntffiherau^ Kirchn. forma minor dorso semicelluhx) paullum 
truncato " is only a form of ('. nctangnlare (Jrun. var. 
lie.vaijunum nob. 
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80. Cosmaxium subquadratum Xordst. 

(PI. LXX, fig. 5.) 

Co$marmm subquadratum Nordst. Desm. Ital. 1876, p. 32, t. 12, f. 7 ; De 
Toni, Syll. Alg. 1889, p. 968 ; Hans^. in Sitzungsber. d. k. bbhm. Ges. d. 
Wiss. 1892, p. 133 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 90. 

UrsineUa subquadrata Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells of about medium size, about twice as long as 
broad, deeply constricted, sinus very narrow, slightly 
dilated at the apex; semicells subquadrate, sides 
parallel for more than half way upwards, sometimes 
very slightly upwardly divergent, or faintly retuse, 
basal angles rectangular and a little obtuse, upper 
angles widely and obliquely convex-truncate, apex 
truncate or sometimes subretuse. Side view of semi- 
cell ovate. Vertical view elliptic, ratio of axes about 
1:1*5. Cell-wall finely and densely scrobiculate- 
punctate. Chloroplast single, axile, and with a 
central pyrenoid. 

Zygospore unknown. 

Length 52-56 fc ; breadth 29-32 /n ; breadth of apex 
about 8in; breadth of isthmus 12-14/4; thickness 19-22/u. 

ExGLAND. — Among various Algae on dripping rocks, 
Ingleton, W. Yorks ! 

Geofjr. Distrihiition. — France. Italy. Brazil. 

81. Cosmarium quadratum Ralfs. 
(PI. LXX, figs. 6—8). 

Cosmarium quadratum Balfs in Ann. Mag. Nat. Hist. 18-i4, p. 395, t. 11, 
f. 9 ; Ralfs, Brit. Desm. 1848, p. 92, t. 15, f. la -[figure incorrect] ; Kiitz. 
Spec. Alg. 1849, p. 175; Arch, in Pritch. Infus. 1861, p. 731; Rabenh. 
Flor. Europ. Algar. Ill, 1868. p. 162; Lund. Desm. Suec. 1871, p. 47; 
Wolle, Desm. U. S. 1884, p. 59, t. 18, f. 10 [figs. 8 and 9 ?] ; Cooke, Brit. 
Desm. 1886, p. 80, t. 36, f. 2; West, Alg. N. Wales, 1890, p. 288; 
Heimerl, Desm. alp. 1891, p. 596 ; Borge, Chlor. Norska Finmark. 1892, 
p. 11 ; West, Alg. W. Ireland, 1892, p. 142 ; Alg. Engl. Lake Distr. 1892, 
p. 723; Lutkem. Desm. Attersees, 1893, p. 555; Roy & Biss. Scott. 
Desm. 1894, p. 173; Borge, Sverig. Chlorophy. II, 1895, p. 17 ; Nordst. 
Index Desm. 1896, p. 217 ; West & G. S. AVest, Alg. S. England, 1897, 
p. 485 ; G. S. West. Alga-fl. Oambr. 1899, p. 114 ; West & G. S. West, 
Alga-fl. Yorks. 1900, p. 90 ; Alg. N. Ireland, 1902, p. 32 ; Eresliw. Alg. 
Orkneys and Shetlands, 1905, p. 22. 
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Euttstrum (Cosmarium) quadratum Nag. Gatt. einz. Alg. 1849, p. 114. 
Didymidium {Cosmarium) quadratum Beinsch, Algenil. Frank. 1867, 

p. 113. 
CosmaHum quadratum a. genuinum Eirchn. Alg. Schles. 1878, p. 146. 
Dysphinctium quadratum (£alfs) Hansg. Prodr. Algenfl. Bohm. 1888, p. 

244; De Toni, Syll. Alg. 1889, p. 882; Schmidle, Beitr. Algenfl. 

Schwarzwald. u. Bheineb. 1893, p. 25 ; Weit. Beitr. Algenfl. Bheineb. u. 

Schwarzwald. 1895, p. 72. 

Cells of medium size, about twice as long as broad, 
with a fairly deep constriction, sinus narrow at the 
apex but somewhat open towards the exterior; semi- 
cells subquadrate, slightly narrowed upwards, basal 
angles rounded, sides slightly retuse, upper angles 
broadly rounded, apex convex. Side view of semicell 
ovate or elliptic-pyramidate. Vertical view elliptic, 
ratio of axes 1:1*4. Cell- wall smooth. Chloroplast 
axile, with two pyrenoids, and usually with four (or 
more) somewhat irregular (but on the whole) longi- 
tudinally-disposed plates. 

Zj^gospore unknown. 

Length 48-64 /i; breadth 25-37 /t; breadth of 
isthmus 12-23 /u ; thickness 18-28 /u. 

ExGLAND. — Westmoreland ! (Bissett). Cumberland I 
Lancashire ! W. N. and E. Yorks ! Essex ! Cam- 
bridufeshire ! Oxfordshire ! Surrey ! Kent ! Hants ! 
Wilts ! Devon ! Cornwall ! Monmouth ! 

Wales. — Snowdon (up to oOUO ft.), Moel Siabod, 
Llyn Boclilwyd, Llyn Idwal, Llyn Gwynant, Llyii 
Cwlyd, Y Foel Fras, and Yr Orsedd, Carnarvonshire I 



? 



Dolgelly, Merionetl 

Scotland. — Sutherland !, Ross, Inverness, BanfF, 
Aberdeen!, Kincardine, Forfar!, Perth!, Argyll!, Fifi' 
{l\*o!/ i^' IJis.scff), .Orkneys! Shetland! General in the 
Outer Hebrides ! 

Il'KLani). — DoneGcal ! Mavo ! Gahvav I Kerry! Lon- 
donderry ! Down (up to 2000 ft. on Slieve Donard 
and SlieveConimedagh) ! Dublin and Wicklow(J/v7/rr). 

(lr(H/r. l)lsfrlhfifi(nt. — Franco. Germany. Austria and 
Galicia. Xorway. Sweden. Denmark. Bornholni. 
Finland. Kussian Lai)land. N. Kussia. S. Russia. 
Faeroes. Iceland. Nova Zenibla. Spitzbergeii. 



COSMARIUM. 59 

Siberia. Greenland. New Zealand (form). United 
States. W. Indies. Patagonia (form). 

C. quadratum is a characteristic species with a wide distri- 
bution, but is of much more general occurrence in the up- 
lands than in the lowlands, especially in the Sphagnum bogs. 
The basal angles of the semicells are rounded, and are very 
slightly turgid and protruding. This character, the slightly 
open sinus, the retuse sides of the semicells, and the axile 
chloroplasts, distinguish C. quadratum from C. CucumiSj a 
species with which it should be compared. 

We figure one individual with a slight irregularity in the 
chloroplasts (PI. LXXXVII, fig. 19). The chloroplast of one 
semicell is normal in the possession of two pyrenoids, but 
that of the other semicell possesses three pyrenoids. 



Forma WiUei noh. (PI. LXXXVII, figs. 21, 22.) 

Cosmarium quadratum Balfs forma " semicellulee laterihus nonnunquam 

latissime rotundatis I. rectis nee retusis " Wille, Ferskv. Alg. Nov. 

Semlj. 1879, p. 37, t. 12, f. 20, 21 [inclus. f. major WiUe] ; Boldt. Siber. 

Chlorophy. 1885, p. 100 ; Desm. GrOnland, 1888, p. 10^; Borge, Siissw. 

Chlor. Archang. 1894, p. 23. 
Dysjphinctium quadratum (Ralfs) Hansg. var. Willei Schmidle, Beitr. 

iJgenfl. Schwarzwald. u. Rheineb. 1893, p. 91, t. 4, f. 1, 2. 

Sides of semicells straight or slightly convex. 

Length 50-76 ft ; breadth 30-46 /x ; breadth of isth- 
mus 16*8-27 fi ; thickness 27-36 /x. 

England. — Helvellyn, Westmoreland ! Mickle Fell, 
N. Yorks ! 

Ireland. — Jar Connauglit, Galway! Carrantuohill, 
Kerry ! 

Geogr. Distnbiition. — Nova Zembla. Greenland. 
If. Russia. Siberia. 



Var. angustatum var. nov. (PI. LXXXVII, fig. 20.) 

Cells proportionately narrower, about 2^ times longer 
than broad, sinus rather more open. 

Length 70 /i ; breadth 30 /x ; breadth of isthmus 
20 ft ; thickness 25*5 /x. 

England. — Woodbury Common, near Exeter, Devon- 
shire ! {R. Moi'gan). 
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82. Cosmarium plicatum Eeinsch. 
(PI. LXX, figs. 9, 10.) 

Cosmarium plicatum Reinsch, Spec. Gen. Alg. 1867, p. 114, t. 22, f. C. II ; 
Cooke, Brit. Desm. 1886, p. 81, t. 36, f . 3 ; West, Alg. N. Wales, 1890, 
p. 288 ; Heimerl, Desm. alp. 1891, p. 596 ; West, Alg. Engl. Lake Distr. 
1892, p. 723 ; Roy & Biss. Scott. Desm. 1894, p. 171 ; Nordst. Index 
Desm. 1896, p. 202 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 90. 

Didymidium (Cosmarium) plicatum Beinsch, Algenfl. Frank. 1867, p. 109, 
t. 9, f. 1 a-c. 

Cells moderately large, about If-lf as long as 
broad, fairly deeply constricted, sinus narrow with a 
slightly dilated apex; semicells truncate-pyramidate, 
sides slightly convex, rarely almost straight, both 
lower and upper angles rounded, apex slightly convex. 
Side view of semicell elliptic. Vertical view elliptic, 
ratio of axes about 1 : 1 '6. Cell- wall minutely and 
densely punctate. 

Zygospore unknown. 

Length 48-61 [i ; breadth 26-35 ft ; breadth of 
isthmus 16*5-18 /x. 

England. — Near Blea Tarn, Cumberland ! Blubber- 
houses {W. B, Turner) and Adel Bog I, W. Yorks. 
Mickle and Great Shunnor Fells, N. Yorks ! 

Wales. — Snowdoii, Llyn Boclilwyd, and Llyn 
Idwal, Carnarvonshire ! 

Scotland. — Ross ; Brin, Inverness ; Brimmond and 
Dalbargie, Aberdeen ; Pitreddie and Curran, Kincar- 
dine; Methen Bog, Perth (Iioj/ cjj* Bisseft). 

Ireland. — Dublin and AVicklow (Arclier). 

Creofjr, JJIsfrlhufioii. — Germany. Sweden. 

C. idicatum is nearest to C. qitadrahua, l)ut differs in the 
mure rectatigular semicells, with convex sides, and in the 
closed sinus. 

Forma major Reinsch. (PI. LXX, fig. 11.) 

C. iilicatum forma A. mnjus Koinsch. Sx)ec. Gen. Al^. 1867, p. 114, t. 22, 

f. C. II, 10. 
C. jdicatiiDi var. majas Koinsch (r) in Roy ».^ Biss. Scott. Desm. LS94, 

p. 171, t. 2, f. 1. 
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Lenprth 87-92 /i ; breadth 48-50 [i ; breadth of isth- 
mus 22 fi. 

Scotland. — Powlair in Birse, Aberdeen ; Scolty 
near Banchory, Kincardine {Boy ^' Bisseit). 

Geogr. Distribution. — Grermany. 

Var. hibemicum West. (PI. LXX, figs. 12, 13.) 

C. plxcatum Reinsch var. hihernicum West, Alg. W. Ireland, 1892, p. 142, 
t. 24, f . 9 ; Schroder, Beitr. Algen Riesengebirges, 1898, p. 35. 

C. plxcatum var. Scoticum Roy & Biss. Scott. Desm. 1894, p. 171, t. 2, f. 2. 
[Vide West& G. S. West, Rec. publ. Desm. 1895, p. 67.] 

C. Holmiense Lund. var. hihernicum (West) Schmidle, Alg. Bern. Alp. 
1894, p. 95. 

Larger than the type, sides of semicells shghtly 
hollowed below the apex, apical angles a little promi- 
nent, and apex strongly convex in the middle. 

Length 88-96 /jl ; breadth 47-52 [i ; breadth of isth- 
mus 17-21 [JL. 

Scotland. — The Vat, Presswhin (Cromar), Aberdeen 
{Roy Sf Bissett). Lewis, Outer Hebrides ! 

Ireland. — Achill Island,Mayo! Carrantuohill, Kerry ! 

Geogr. Distrihution. — Grermany. Switzerland. 

This characteristic variety is apparently very scarce in the 
mountainous districts of Scotland and Ireland. Roy and 
Bissett say it is a rupestral species, but we have found it 
mostly in the boggy springs on the mountains of the west 
coasts. Schmidle, in 1894, placed the variety under C, 
Holmiense Lund., hut although it undoubtedly connects C 
plicatum with C. Holmieinte var. integrum Lund., yet it is 
much nearer C, plicatum than C Holmiense. This relation- 
ship is made sure on examining a number of specimens of 
C. plicatum. 

83. Cosmarium Debaryi Arch. 
(PI. LXX, figs. 14-16; PI. XCIII, fig. 2.) 

Pleurotxnium cosmarioides De Bary, Conj. 1858, p. 75, t. 5, f. 32, 33 ; 

Bulnh. in Hewigia, 1859, p. 21, t. 2, f . 8 ; Rabenh. Flor. Europ. Alg. Ill, 

1868, p. 144 ; p. 104 (cum fig. xylogr.). 
Cosmarium Debaryi Arch, in Pritch. Infus. 1861, p. 735 ; Lund. Desm. 

Suec. 1871, p. 52 ; Kirchn. Alg. Schles. 1878, p. 146 ; West, Alg. W. 

Ireland, 1892, p, 164; Alg. Engl. Lake Distr. 1892, p. 730 ; Roy & Biss. 

Scott. Desm. 1894, p. 45 ; Nordst. Index Desm. 1896, p. 97 ; West & 

G. S. West, Alga-fl. Yorks. 1900, p. 90 ; Alg. N. Ireland, 1902, p. 42. 
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C. Thwaitesii Ealfs b. majus Eabenh. Flor. Europ. Alg. Ill, 1868, p. 175 ; 

Wittr. Skandinav. Desm. 1869, p. 14, t. 1, f. 5. 
C. Deharyi a. typicum Klebs, Desm. Ostpreuss. 1879, p. 28, t. 3, f . 46. 
Calocylindrus Deharyi Wolle, Freshw. Alg. U. S. 1887, p. 27, t. 56, f. 12 

Cooke, Brit. Desm. 1887, p. 128, t. 44, f. 4; West, Alg. N. Wales, 1890, 

p. 291. 
Cosmaridium Deharyi Hansg. Prodr. Algenfl. Bdhm. 1888, p. 246; 

Heimerl, Desm. alp. 1891, p. 595. 
Pleurotxniopsis Deharyi De Toni, Syll. Alg. 1889, p. 906 ; Liitkemiiller, 

Chlorophyllkdrper Desm. 1893, p. 47, t. 3, f . 25 ; Desm. Attersees, 1893, 

p. 548. 

Cells large, about twice as long as broad (or rather 
more), moderately constricted, sinus open and acute; 
semicells subquadrate, sides subparallel, straight, 
slightly convex or even faintly retuse, basal angles 
rectangular but rounded, apical angles broadly rounded, 
apex truncate-convex or convex. Vertical view almost 
circular, very slightly compressed. Cell-wall very 
minutely punctate. Chloroplasts parietal and band- 
like, about five in each semicell, each band with 
numerous small and rather irregular lobes pressed 
against the inner side of the cell- wall, and with 2— t 
pyrenoids ; central part of each semicell occupied by 
a rather conspicuous hyaline vacuole. 

Zygospore unknown. 

Length 100-112 /x; breadth 4G-54/x; breadth of 
isthmus 27*5-39 /jl ; thickness 4G-50 /x. 

ExoLAND. — Anofle Tarn, Cumberland ! Brothers' 
Water!, Scandale !, Louglirigg !, and near Bowness 
(BhSf^eft), AYestmorelaud. Adel Bog, AV. Yorks I Pil- 
moor, X. Yorks ! Sub-fossil in peat deposit at Filej', 
E. Yorks ! Xear the Lizard, Cornwall ! 

Wales. — Capel Curig and Uyn Bodgynwydd, Car- 
narvonshire ! 

Scotland. — Inverness, Aberdeen, Kincardine, Perth I 
(RoifSf'TJissett). Kircudbright ! Lewis, Outer Hel^rides ! 

liiKLAXi). — Xear Glen ties, Lough Anna, and near 
Lough ^lagratli, Donegal ! Xear Westport, Mayo ! 
Ballvnaliinch and Derrvclaro Louo-h, (xalway I Louo^h 
Guitane and near Louufli Brin, Kerry ! Dublin and 
AYicklow (.l/'(7/^'/-). 

(jrof/r. Distribntiou. — Germany. Austria. Xorwav. 
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Sweden. Denmark. Bornliolm. N. Russia. Nova 
Zembla. Spitzbergen. United States. Brazil. 

C Debaryi is an uncommon species which should be care- 
fully compared with C. quadratum and C. plicatttm. Apart 
from differences of external form and proportions, it is some- 
what larger than either of these species and differs signally 
in the nature of its chloroplasts. There are about five 
parietal chloroplasts in each semicell, often more or less 
united towards the apex, and somewhat peculiar in the 
possession of numerous, small, peripheral lobes. These 
chloroplasts are similar in general features to those of C. 
tessplahim (Delp.) Nordst., but are more irregular (vide 
Liitkemiiller, ' Chlorophyllkorper Desm.,' 1893, t. 3,f. 22-25). 
In the centre of each semicell is a vacuole, which often stands 
out so conspicuously as to give the appearance of a large 
central pyrenoid. 

84. Cosmarium exiguum Arch. 
(PI. LXX, fig. 17-19.) 

Cosmarium exiguum Arch, in Proc. Dubl. Nat. Hist. Soc. 1864, p. 49, t. 1, 
f . 32, 33 ; Rabenh. Flor. Europ. Alg. Ill, 1868, p. 164 ; Lund. Desm. 
Suec. 1871, p. 43; Cooke, Brit. Desm. 1886, p. 92, t. 43, f. 4; Nordst. 
Freshw. Al^?. N. Zeal. 1888, p. 58, t. 6, f. 12 ; De Toni, Svll. Alg. 1889, 
p. 954 ; West, Alg. N. Wales, 1890, p. 289 ; Alg. W. Ireland, 1892, 
p. 147 ; Alg. Engl. Lake Distr. 1892, p. 725 ; Roy & Biss. Scott. Desm. 
1894, p. 101 ; Nordst. Index Desm. 1896, p. 121 ; West & G. S. West, 
Welw. Afric. Freshw. Alg. 1897, p. 36 ; G. S. West, Alga-fl. Cambr. 
1899, p. 217 ; West & G. S. West, Alg. N. Ireland, 1902, p. 34. 

Ursinella exigua Kuntze, Bevis. gen. plant. 1881, p. 924. 

Cosmarium quadratulum (Gay) De Toni forma javanica Gutw. Alg. Ins. 
Java, 1902, p. 590, t. 38, f. 31. 

Cells small, about twice as long as broad, fairly 
deeply constricted, sinus somewhat open ; semicells 
subquadrate with the angles rounded, sides and apex 
almost straight or very slightly convex. Side view of 
semicell broadly elliptic. Vertical view elliptic, ratio 
of axes about 1 : 1*4. Cell- wall smooth. Chloroplasts 
axile, one in each semicell, each with a central pyrenoid. 

Zygospore unknown. 

Length 1 4*5-29 ft; breadth 9-5-15 /x; breadth of 
isthmus 3-6 fi ; thickness 7-10 [i. 

England. — Risley Bog, S. Lancashire (Ron), Dela- 
mere, Cheshire (Bof/), Chippenham Fen, Cambridge ! 



64 BRITISH DESMIDIACEiE. 

Wales. — CapelCurig!, Lljn-y-cwm-ffynon !, Gl^^der 
Fawr (Boy), and Pen-y-gwryd {Boy)y Carnarvonshire. 

Scotland. — G-eneral, but scarce ! {Roy Sf Bissett). 
Common in the Outer Hebrides ! 

Ireland. — Donegal ! Gal way ! Kerry ! Down ! 
Dublin and Wicklow (Archer). 

Geogr. Distrilmtion, — Germany. Galicia. Norway. 
Sweden. Poland. Siam. India. Ceylon. AVest 
Africa. New Zealand. Abyssinia. United States. 
Paraguay. Patagonia (form). 

C, exiguum is a rather uncommon species of very charac- 
teristic form. It has a wide distribution in bogs and swamps. 
The largest forms are those mentioned by Nordstedt from 
New Zealand as "forma paulo major ^': length 32-36 /i ; 
breadth 22 ^ ; breadth of isthmus 6-6*5 /u. The same author also 
describes a trigonal form {vide 'Freshw. Alg. N. Zeal./ 1888, 
p. 58, t. 6, f. 13). A form from Michigan, XJ. S. A., with more 
rounded semicells, had a length of 41 /i and a breadth of 24 ^; 
vide West & G. S. West, ' Some Desm. U. S./ 1898, p. 303. 

Var. pressum West & G. S. West. (PI. LXX, 

figs. 23, 24.) 

C. exiguum Arch. var. pressum West & G. S. West, Xow Brit. Freshw. 
Alg. 1894, p. (). t. 1, f. 1. 

A smaller variety with proportionate!}' narroAver 
cells, semicells slightly narrowed from l^ase to apex, 
and with slightly retuse apices. 

Length 12-5-14'5/x; breadth 5*8-6-5/ll; breadth 
of isthmus 3*5-4*5 fi ; thickness 5 fi. 

England. — Elter Water, Cumberland ! 

Var. subrectangulum rar, nor. (PI. LXX, figs. 20-22.) 

Cells proportionately broader; sinus closed, linear 
with a dilated apex ; semicells transversely subrectan- 
gular. 

Length 14*5 /ll-15 /ll; breadth 10'7-11'5 /ll; breadth 
of isthmus 2'2-3*2 fi ; thickness 7 /a. 

England. — Chippenham Fen, Cambridgeshire ! 
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85. Cosmarium pseudoeziguum Racib. 
(PI. LXX, figs. 25, 26.) 

Cosmarium (Pleurotseniopsis) psevdoexiguum Bacib. Nonn. Desm. Polon. 

1885, p. 71, t. 10, f. 8 [in descrip. of plate " C. suhexiguum"'} ; Nordst. 

Index Desm. 1896, p. 208; West & G. S. West, Alg. N. Ireland, 1902, 

p. 34 ; Freshw. Alj?. Ceylon, 1902, p. 166 ; Freshw. Alg. Orkneys and 

Shetlands, 1905, p. 22. 
Pleurotseniopsis pseudoexigua (Racib.) Lagerh. Algol. Bidr. II, 1887, p. 198. 
Cosmaridium psevdoexiguum (Racib.) Hansg. Prodr. Algenfl. fi&hm. 1888, 

p. 246 [in note]. 

Cells small, rather more than twice as long as broad, 
very deeply constricted, sinus narrowly linear with a 
dilated extremity; semicells subquadrate (longitudi- 
nally subrectangular), basal angles slightly rounded, 
sides slightly convex, upper angles broadly rounded, 
apex generally slightly convex, rarely straight or very 
faintly retuse. Side view of semicell subelliptic. 
Vertical view elliptic, ratio of axes 1 : 1*6. Cell- wall 
smooth. Chloroplasts parietal. 

Zygospore unknown. 

Length 19-257 /x; breadth 7-13-6 ft; breadth of 
isthmus 3*8-4 /jl ; thickness 5-8*5 ft. 

Wales. — Moel Siabod, Carnarvonshire ! 

Scotland. — Rhiconich, Sutherland ! Near Lerwick, 
Shetlands ! 

Ireland. — Errigal, near Glenties, and Sproule's 
Lough, Donegal ! Lough Fea, Londonderry ! Shan- 
slieve, Down ! 

Geogr. Distribution, — Galicia in Austria. Poland. 
Ceylon.. Porto Rico. 

This tiny species differs from C. exiginum Arch, in its rela- 
tively greater length, its much deeper constriction, its closed 
sinus, and in the possession of parietal chloroplasts. Although 
we have obtained this species from several localities we have 
not yet examined any living specimens, and we have not been 
able to satisfactorily make out the disposition of the chloro- 
plasts, which were described by Raciborski as parietal. 

Var. angustatum var, nov. (PI. LXX, fig. 27.) 

C. pseudoexiguum Kacib. forma in West & G. S. West, Alga-fl. Yorks. 
1900, p. 91. 

VOL. III. 5 
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Cells proportionately narrower ; semicells slightly 
attenuated from base to apex ; constriction verf/ deep, 
isthmus very narrow. Side and vertical views more 
compressed. 

Length 18ft; breadth 7*7 ft; breadth of isthmus 
r5 ft; thickness 4*8 ft. 

England. — Strensall Common, N. Yorks! 

86. Cosmarium minimum West & G. S. West. 

(PI. LXXI, figs. 1, 2.) 

Cosmarium minimum West & G. S. West, Alg. Madag. 1895, p. 58, t. 8, 
f. 10; Nordst. Index Desm. 1896, p. 171 ; West & G. S. West, Welw. 
Afric. Freshw. Alg. 1897, p. 118; Alga-fl. Yorks. 1900, p. 91; Freshw. 
Alg. Ceylon, 1902, p. 166. 

Cells minute, a little longer than broad, fairly deeply 
constricted, sinus sublinear and slightly open ; semicells 
transversely rectangular, angles scarcely rounded, sides 
and apex almost straight. Side view of semicell sub- 
circular. Vertical view elliptic, ratio of axes about 
1 : 1*7. Cell- wall smooth. Cliloroplasts axile with a 
small central pyrenoid. 

Zj'-gospore unknown. 

Length 8'4-10*5 fx ; breadth 7'2-9 /jl ; breadth of 
isthmus 3-5 /x; thickness 4'5-5'5 /x. 

England. — Pilmoor, X. Yorks ! 

Geofjr, Distrihutlon. — Ceylon. Madagascar. W. Africa. 

This minute species is characterized by its rectangular 
Kemicells. It has priticipally a tropical distribution. 

87. Cosmarium pusillum (Br^b.) Arch. 
(PL LXXI, figs. 3, 4.) 

Euastrum pusillvm Bri'b. Liste Desm. 1856, p. 12."3, t. 1, f. 7. 

Cosmarium pusillum (BrebJ Arch, in Pritch. Infiis. 1861, p. 731 ; Eabt?nh. 

Flor. Eiirop. A\^. Ill, 1868, p. 169; Kirchn. Al^^ Schles. 1878, p. 153; 

Hansg. I*rodr. AljJTonfl. Bohm. 1888, p. 201 ; Boldt, Desm. Gronland, 

1888, p. 17; De Toni, SvU. Alj:. 1889, p. U>45; Koy & Biss. Soott. 

Desm. 1894, p. 172; Nordst. Index Desm. 1896, p. 214; West .^ G. S. 

West, Alg. N. Irt»Iand, 1902, p. 34; Fivshw. Alg. Ceylon, 1902, p. 1(56. 
Ursiiiella pusilla Kuntze, Kevis. gen. plant. 1891, p. 925. 
Cosmarium pusillum var. refusion Turn, forma Turn. Freshw. Alg. E. 

India, 1893, p. 71, t. 10, f. 2(j. 
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Cells minute, about as long as broad or a little 
broader, deeply constricted, sinus slightly open ; semi- 
cells transversely pyramidate-rectangular, sides very 
slightly convex, converging upwards, basal angles 
slightly rounded, apex widely retuse, upper angles 
scarcely rounded. Side view of semicell subcircular. 
Vertical view elliptic, ratio of axes about 1 : 1*6. Cell- 
wall smooth. Chloroplasts axile with a small central 
pyrenoid. 

Zygospore unknown. 

Length 6*8-9"6 /x; breadth 7-9"6/x; breadth of 
isthmus 2*7-4"8 /jl ; thickness 4'5-5'5 /ll. 

Wales. — Llyn Bochhvyd !, Llyn Bodgynwydd !, 
Capel Curig !, Snowdon (jBo//), and Bettws-y-coed 
( jBo //) , Carnarvonshire . 

Scotland. — Near Loch Coruisk in Skye, Inverness ; 
near Berse Church, Cavinton Moss, near Aboyne, 
Homehead in Cromar, Aberdeen ; Scolty Dam, Cammie, 
Kincardine ; Glen Clova and Clova Tableland, Forfar 
(Roy ^ Bissett). 

Ireland. — Lough Cloncarney, Donegal ! Dublin and 
Wicklow (Archer), 

Geogv, Distribution. — France. Silesia. Greenland. 
Bengal. Ceylon. Siam. 

The distinctive features of this minute species are the widely 
pyramidate semicells with slightly convex sides and retuse 
apex. It appears to have been much confused with other 
small species of the genus. The small Cosviarium described 
und figured by W. B. Turner ('Freshw. Alg. E. India,' 1893, 
p. 71, t. 10, f. 25) as " C. puMluvi var. retusum " is most pro- 
bably one of the minute forms of Cosviarium Hammeri, To 
the latter species also belongs " Cpitsilhivi var. retusum forma 
intermedial^ Gutw. (* Flor. Glon. Okolic. Tarnapola/ 1894, p. 
100, t. 3, f. 37). 

88. Cosmarium geometricum West & Gr. S. West. 

(PI. LXXI, figs. 5, G.) 

Co9nvarium geometricum. West & G. S. "West, Alg. Madag. 1895, p. 58, t. 6, 
f. 32; Nordst. Index Desm. 1896, p. 129; West & G. S. West, Alg. S. 
England, 1897, p. 486. 



68 BRITISH DESMIDIACEi. 

Cells minute, about as long as broad, deeply con- 
stricted, sinus open but acute ; semicells broadly tnin- 
cate-pyramidate, sides straight (or very faintly concave), 
angles acute, the upper ones faintly subapiculate, apex 
widely concave, in the centre of the semicell \nth a 
papilla. Side view of semicell subcircular, with a 
papilla at the middle on each side. Vertical view 
elliptic, with apiculate poles and a papilla at the middle 
on each side, ratio of axes (without the papillae) 1 : 2. 
Cell-wall smooth. Chloroplasts axile with a small 
central pyrenoid. 

Zygospore unknown. 

Length 9'5-10"5 ft ; breadth 9*5-] 0*5 ft ; breadth of 
isthmus 2 ft ; thickness 6 ft. 

England. — Puttenham Common, Surrey ! 

Geogr. Distrihutton. — Madagascar. 

This minute species should be compared with C, Sinostegos 
Schaarschm. and its var. obtusius Gutw., from which Desmids 
it differs in the form of its basal angles, the apiculate apical 
angles, and in the concave apex. 

89. Cosmarium helcangulare Nordst. 
(PL LXXI, fig. 7.) 

Cosmarium helcangulare Nordst. Bomh. Desm. 188S, p. 199, t. 0, f. 16-lS : 
De Toni, Syll. Aljr. 1889, p. 96(); Gutw. Flor. Glon. Okolic Tarnapola. 
1894, p. 87, t. 8, f. 44; Nordst. Index Desm. 1896, p. 138; AVest iV: G. S. 
West, Alj.(. S. Enj^land, 1897, p. 48(3 [printer's error " hexangulare"_. 

Ursinella helcangularis Kuntze, Revis. gen. plant. 1891, p. 924. 

Cells minute, a little longer than broad, deeply con- 
stricted, sinus narrow bnt slightly open ; semicells 
transversely rectangular - trapeziform, sides almost 
straight, slightly diverging upwards, lower angles 
rounded, upper angles produced upwards into sub- 
raamillate processes, apex in the middle truncate or 
slightly convex. Side view of semicell subcircular. 
Vertical view elliptic, ratio of axes about 1 : 2. Cell- 
wall smooth. 

Zygospore unknown. 

Length 1 1 '5-1 4 fi ; breadth 1 1 '5-12 /x ; breadth of 
isthmus 4'4— 5'4/ll; thickness G-7*4/ll. 
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England. — Thursley Common, Surrey ! 
Geoijr. Distribution. — Germany. Galicia in Austria, 
Bomholm. 

C htlcaiigxdare is allied to C. Norimhergense, but is at once 
distinguished by the straight sides of the semicells and the 
upwardly produced superior angles. 

90. Cosmarium coaxctatum West. 
(PI. J.XXI, fig. 8.) 

Cosnuirium coardatum West, Alg. Engl. Lake Distr. 1892, p. 724, t. 9, 
f. 11 ; Nordat. Index Desm. 1896, p. 76. 

Cells small, a little longer than broad, moderately 
constricted, sinus somewhat open and obtuse; semi- 
cells obtrapeziform, lateral margins almost straight 
and slightly diverging upwards, apex broadly truncate, 
straight, angles slightly rounded. Side view of semi- 
cell subcircular from a flattened base, apex subtruncate. 
Vertical view elliptic, ratio of axes about 1 : 1'7. 
Cell- wall smooth, somewhat thickened at each apex. 

Zygospore unknown. 

Length 16 /x; breadth at base of semicells 12-12*5 /x, 
at apex 13*5-14'4/x; breadth of isthmus 7/x; thick- 
ness 8 [i. 

England. — Borrowdale, Cumberland ! 

This species is closely related to C, contractam var. cracO' 
vien^e Racib., but is much smaller, has more truncate apices, 
a relatively wider isthmus, and a different side view. 

91. Cosmarium protuberans Lund. 
(PI. LXXI, fig. 9.) 

Cosmarium protuberans Lund. Desm. Suec. 1871, p. 37, t. 3, f . 17 ; De 
Toni, Syll. Alg. 1889, p. 1006 ; Roy & Biss. Scott. Desm. 1894, p. 172 ; 
Nordst. Index Desm. 1896, p. 207. 

Cells small, a little longer than broad, deeply con- 
stricted, sinus narrow and linear ; semicells subtrapezi- 
f orm, sides diverging upwards, lower angles obtuse, 
upper angles rounded, apex convex, with a finely and 
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densely scrobiculate tumour just below the middle of 
the apex. Side ^aew of semicell obversely subsemi- 
circular, with convex apex and rounded angles. 
Vertical view narrowly oblong, with a finely scrobi- 
culate tumour at the middle on each side, ratio of axes 
about l:i'3 (with the inflations). Cell-wall (apart 
from the central tumours) finely punctate. Chloro- 
plasts axile with a central pyrenoid. 

Zygospore unknown. 

Length 24 /x ; breadth 22-23 /ot ; breadth of isthmus 
6-7 II ; thickness 16-18 fx.. 

Scotland. — Bottomend, near Aboyne, Aberdeen 
{Roy Sf Bissett). 

Geogr. DistHbution, — France. Germany (var.). 
Galicia in Austria (var.). Sweden. Bornholm. 
Poland. United States (var.). 

The central protuberance, which Lundell describes as 
"granulate," is really finely scrobiculate, and these small 
depressions are situated so close together as to give the 
margin of the protuberance quite a rough appearance when 
seen in vertical view. C. protuherans appears to be a very 
rare species. 

The Desmid mentioned and figured by Wille (' Norges 
Ferskv. Alg/ 1880, p. 33, t. 1, f. KS) as ii form of C. j>sendo- 
'protnhenms Kirchn. is only a large form of C. 2>rofuhfrcni,^ 
Lund. 

Forma paludosa/. nov. (PI. LXXI, fig. 10.) 

C . jf'i'otnherans Liind. fcrma G. S. West, Alga-fl. Cnmbr. 1899, p. 116, t. 
394, f. 12. 

Cells more deeply constricted, apex of sinus more 
conspicuously ampliated, and the protuberances in the 
vertical view considerably reduced. 

Length 22-28 /m; breadth 19-21 /m; breadth of isth- 
mus o'lfx; thickness 12/li. 

England. — In ditches, Chippenham Fen, Cambridge- 
shire ! 

The cell-wall of this form is minutely scrobiculato-pinictate 
as in the type. 
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92. Cosmarium sphagnicolum West & Gr. S. West. 

(PI. LXXI, figs. 1 1-14.) 

Cosmarium sphagnicolum West & G. S. West, Alg. S. England, 1897, p. 
486, t. 6, f. 13, 14; Obs. on Conj. 1898, p. 52, t. 4, f. 34-36; Alga-tl. 
Yorks. 1900, p. 91 ; Alg. N. Ireland, 1902, p. 34 ; Notes Alg. Ill, 1903, 
p. 10 (sep.) ; Freshw. Alg. Orkneys and Shetlands, 1905, p. 22. 

Cells minute, about as long as broad or a little 
broader, moderately constricted, sinus short and open ; 
semicells subtrapeziform, sides straight and divergent 
upwards, lower angles obtuse, upper angles obliquely 
truncate, apex broad, straight or very slightly retuse, 
within each truncate upper angle furnished with a 
minute papilla. Side view of semicell subcircular. 
Vertical view elliptic, poles bluntly pointed, ratio of 
axes about 1:2, with a minute papilla on each side 
near the poles. Cell-wall smooth. Chloroplasts axile, 
one in each semicell, each with a single pyrenoid. 

Zygospore unknown. 

Length 10"5-ll'5/ot ; breadth 11-13*5 /ot; breadth 
of isthmus 5-5*5 ; thickness 6*5 /ot. 

England. — Cocket Moss, near Giggleswick, and 
Mossdale Moor, Widdale Fell, W. Yorks ! Mickle Fell, 
N. Yorks ! Thursley Common, Surrey ! 

Wales. — Llyn Bochlwyd, Llyn Teyrn on Snowdon, 
and Y Foel Fras, Carnarvonshire ! 

Scotland. — Finstown, Orkneys ! 

Ireland. — Near Glen ties and near Gweedore, 
Donegal ! Lough Fea, Londonderry ! 

This minute species sometimes occurs in immense quantity 
amongst S'phagnum in small, peaty pools, associated with 
C. Cucurbita. It is most nearly related to C, pygmaeiim Arch., 
a species which often occurs in equal abundance in similar 
situations. In the vertical view C. sphagnicultim and C, 
pygvidBiim cannot be distinguished from each other, but the 
former is much less deeply constricted than the latter, and 
its semicells are of a different form. We have never found 
these two species intermingled, but as they occur in great 
abundance in similar situations we consider them as verv 
closely related ; perhaps they should be regarded as estab- 
lished forms of one species. 
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93. Cosmaxium trimcatellum Perty. 
(PI. LXXI, figs. 15, 16.) 

Euastrum (Cosmarium) truncatellum Perty in Mittheil. d. naturforscb. 

Ges. in Bern, 1849, p. 173 ; Kleinst. Lebensf . 1852, p. 209, t. 16, f . 13. 
Cosmariuin truncatellum Perty; Eabenh. Flor. Europ. Alg. Ill, 1868, 

p. 165 ; Arch, in Quart. Journ. Micr. Sci. 1873, p. 99 ; Joshua in Joum. 

Bot. XX, 1882, p. 301; Racib. Nonn. Desm. Polon. 1885, p. 23 (sep.) ; 

Cooke, Brit. Desm. 1886, p. 91, t. 37, f . 9 ; De Toni, Syll. Alg. 1889, 

p. 1017 ; West, Alg. N. Wales, 1890, p. 288 ; Alg. W. Ireland, 1892, 

p. 147 ; Roy & Biss. Scott. Desm. 1894, p. 177 ; Nordst. Index Desm. 

1896, p. 261 ; West & G. S. West, Alg. S. England, 1897, p. 486 ; Alga-fl. 

Yorks. 1900, p. 92. 
Ursinella truncatella Kuntze, Bevis. gen. plant. 1891, p. 926. 

Cells minute, about 1^ times broader than long, 
deeply constricted, sinus open and acute-angled ; semi- 
cells transversely oblong-hexagonal, lateral angles 
bluntly conical, the short sides above the sinus con- 
verging upwards into the broad flat truncate apex. 
Side view of semicell subcircular. Vertical view 
fusiform-elliptic, ratio of axes about 1 : 3. Cell-wall 
smooth. 

Zygospore globose, furnished with numerous sharp 
spines. 

Length 9' o-lO' o fi; breadth 12'5-14*5/Lt ; breadth of 
isthmus 5*5 /ll ; thickness 5 /x. 

England. — Risley Bog, Lancashire (/n)//). Strensall 
Common, N. Yorks. (IF. IJ, Tnrner), Cliobham 
Common, Surrey I 

Wales. — Bethesda ! and Capel Curig ! {Caolt' t)* 
WilJs)^ Carnarvonshire. 

S(^OTLAND. — Ross, luvemess, Aberdeen, Kincardine, 
Forfar. Zygospores from Aboyne, Aberdeen ; Dal- 
brake, Kincardine ; Ninhaven, Forfar (i^>// ^' Bissett). 
Perth ! 

Ireland. — Moher Lough, Galway ! Dublin and 
Wicklow (ArrJff'r). 

Geotjr. Di.stribntion, — Germany. Switzerland. Galicia 
in Austria. Norway. Poland. L nited States. 

This species is cliaracterized by the form of its semicells 
and its open sinus. The narrowly fusiform vertical view is 
also a noteworthy feature. The zygospores have been 
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observed by Archer, Joshua, and Roy, but as these authors 
have not published figures of them, and we ourselves have 
never observed them, we are unfortunately only able to give a 
description of them. C. truncatellum sometimes occurs in 
considerable quantity amongst submerged S2)haynum. 

94. Cosmarium subcapitulum AYest. 
(PI. LXXII, fig. 17.) 

Cosmarium subcapitulum West, Alg. Engl. Lake Distr. 1892, p. 725, t. 9, 
f. 20; Nordst. Index Desm. 1896, p. 244. 

Cells small, a little broader than long, deeply con- 
stricted, sinus 6pen, triangular and subacute ; semi- 
cells transversely oblong-hexagonal, upper and lower 
part of sides converging outwards to form an angle a 
little less than a right angle, apex broad and very 
slightly retuse. Side Aaew of semicell circular-elliptic. 
Vertical view fusiform-elliptic, poles subacute, ratio of 
axes about 1 : 3. Cell-wall smooth. 

Zygospore unknown. 

Length 17 fx. ; breadth 19 /ot ; breadth of isthmus 4 /ot ; 
thickness 7'5 fi. 

Encjland. — Xear Bowness, Westmoreland ! 

This species differs from C. Capitulum Roy & Biss. (consult 
page 119) in the truncate and subretuse apices, in the acute 
lateral angles of the seniicells, in the form of the sinus (which 
is not acuminate), and in the subacute poles of the vertical 
view. 

95. Cosmarium pygmseum Arch. 
(PI. LXXI, figs. 22-31.) 

Cosmarium pygmseum Arch, in Quart. Journ. Micr, Sci. 1864, p. 174, t. 6, 
f . 45-49 ; Wittr. Skandinav. Desm. 1869, p. 26 ; Cooke, Brit. Desm. 
1886, p. 91, t. 37, f. 8 [figure bad] ; De Toni, SyU. Alg. 1889, p. 1046; 
West, Alg. N. Wales, 1890, p. 288 ; Alg. W. Ireland, 1892, p. 146, t. 20, 
f. 24 ; Liitkem. Desm. Attersees, 1893, p. 550 ; Roy & Biss. Scott. Desm. 
1894, p. 173 ; Nordst. Index Desm. 1896, p. 214 ; West & G. S. West, 
Alg. S. England, 1897, p. 486 ; Alga.-fl. Yorks. 1900, p. 92 ; Alg. N. 
Ireland, 1902, p. 34 ; Freshw. Alg. Orkneys and Shetlands, 1905, p. 22. 

Spfuerozosma pygmteum Rabenh. Flor. Europ. Alg. Ill, 1868, p. 150. 
I'This is not " Sphxrozosma pygmseum Cooke," Brit. Desm. 1886, p. 5, 
t. 2, f. 5.] 

Cosmarium Schliephackianum Gnm. in Rabenh. Flor. Europ. Alg. Ill, 
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1868, p. 167; Kirchn. Alg. Schles. 1878, p. 153; Cooke, Brit. Desm. 

1886, p. 92 ; De Toni, Syll. Alg. 1889, p. 1046. 
Ursinella pygmsea Kiintze, Revis. gen. plant. 1891, p. 925. 
U. Schliephackiana Kuntze, I.e. p. 925. 
Cosmarium minutissimum Heimerl, Desm. alp. 1891, p. 600, t. 5, f. 14 

[not C. minutissitnum Arch., 1877]; consult Liitkem. Desm. Mills- 

tattersees, 1900, p. 11. 
C. Heimerlii West & G. S. West, Rec. publ. Desm. 1895, p. 5 (sep.) ; Alg. 

S. England, 1897, p. 486. 
C. Heimerlii var. tumidum West & G. S. West, Notes Alg. I, 1898, p. 4 

(sep.) ; Alga-fl. Yorks. 1900, p. 91. 
C. pygmseum Arch. var. SchliephacHantini (Grun.) West & G. S. West, 

Some Desm. U. S. 1898, p. 302 ; Alg. N. Ireland, 1902, p. 34. 

Cells minute, as long as broad, or slightly broader 
than long, deeply constricted, sinus narrow and linear; 
semicells somewhat variable in form, commonly trans- 
versely oblong-rectangular, more rarely oblong- 
hexagonal, basal angles obtuse, upper angles com- 
monly very slightly obliquely truncate, lateral angles 
often minutely mucronate (almost produced into a 
papilla), apex widely truncate, straight or convex, 
rarely very slightly retuse, with a scarcely conspicuous 
protuberance in the middle of each semicell, and a 
minute papilla (sometimes absent) within each lateral 
angle. Side view of semicell subcircular, with or with- 
out a prominence at the middle of each side. Vertical 
view elliptic, generally somewhat uinboiiate at the 
middle on each side, and Avith a minute papilla (rarely 
absent) on each side near the poles. Cell- wall smooth. 
Chloroplasts one in each semicell, axile, with a small 
central pyrenoid. 

Zygospore globose, suV)globose, or ol)long-glol)ose, 
smooth. 

Length 7-12 fi ; l)readth 7-1 2*5 /m ; breadth of 
isthmus 2-5*5 /ll; thickness 5'5-G'5 /ll ; diam. zvi^fos}). 
13-15 /x. 

Exc;laxi>. — Helvellyn, Westmoreland I (Itlssrff). 
Ribblehead, Cowgill Wold Moss on Widdale Fell. 
Inglel)orough, and Greetland, W. Yorks ! Mickle Fell 
and Lund's Fell, N. Yorks ! Delamere, Cheshire (/k>//). 
Leicestershire (7h>//). Near Chapel Wood and Thurslev 
Common, Surrev I Keston Common, Kent I Hants 

(i?0//). 
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Wales. — Capel Curig and Llyn-y-cwm-flfynon, Car- 
narvonshire ! 

Scotland. — Sutherland!, Ross, Inverness!, Moraj^ 
Banff, Aberdeen, Kincardine, Forfar, Perth !, Fife, 
Stirling, Dumbarton, Argyll, and Arran. Zygospores 
from Folotry, Perth {Botj ^* Bis^sett). Orkneys and 
Shetlands ! Common in the Outer Hebrides I 

Ireland. — Donegal ! Lough Aunierin, Galway (with 
zygospores) ! Near Lough Brin, Lower Lake of 
Killarney, and Lough Guitane (with zj^gospores), 
Kerry ! Dublin and Wicklow (Archer). Armagh ! 
Slieve Donard, Down ! 

Geogr. Distribution. — France. Germany. Austria. 
Silesia in Austria. Norway. Sweden. Denmark. 
Bornholm, Poland. Faeroes. Greenland. Japan. 
India. Ceylon. United States. Patagonia. Australia. 

C. ^>7/^7na?«7/i is a species which is almost confined to 
Si^hagnum-hogfi and to small peaty pools with an abundance 
of submerged Siihagmivi. In these situations it sometimes 
occurs in countless millions, and pure collections of it can 
easily be made. It is a Desmid about which there has been 
much misunderstanding in the past, possibly owing to its 
minute size and its variability. Dr. Liitkemiiller has found 
the species abundantly in Austria, and he is in complete 
agreement with us regarding its synonymy. We are likewise 
indebted to him for drawings of his Au^strian specimens, some 
of which we have reproduced. 

In external form the semi cells exhibit much variation, and 
the same remark applies to the median protuberances and 
papillae of the vertical view. The most widely distributed 
form has an oblong-rectangular semicell, in which the upper 
angles are somewhat obliquely truncate, and the lateral angles 
thus formed are faintly produced into a minute mucro. This 
same form in vertical view has a median protuberance and 
two papillae on each side. ' We have refrained from any 
attempt to arrange the forms as all possible gradations exist 
between the extremes figured on PI. LXXI. 

It is probable that C. bilesiacum Gutw. (' Wahr. d. Prioritat,' 
1890, p. 69; 'Flor. Glom. Okolic Lwowa,' 1891, p. 55) should 
be placed as one of the forms of Cf^jgrnxum, but an examina- 
tion of the specimens is necessary to decide the question. 
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96. Cosmarium polygonum (Nag.) Arch. 
(PI. LXXI, figs. 32-34.) 

ExMstrum {Cosmarium) polygonum Nag. Gatt. einz. Alg. 1849, p. 120, 
t. 7a, f 9. 

Cosmarium polygonum (NSg ) Arch, in Pritch. Infus. 1861, p. 732 ; Kabenh. 
Flor. Europ. Alg. Ill, 1868, p. 167 ; Wolle, Desm. U.S. 1884, p. 65, 
t. 16, t. 30; West. Desm. Maine, 1888, p. 340 ; De Toni, SyU. Alg. 1889, 
p. 949 ; Heimerl, Desm. alp. 1891, p. 600 ; Roy & Biss. Scott. Desm. 
1894, p. 171. 

Ursinella polygona Kuntze, Revis. gen. plant. 1891, p. 925. 

? Cosmarium minutum Benn. Fr«»shw. Alg. S. W. Surrey, 1892, p. 10, 
t. 2, f. 11. 

Cells small, a little longer than broad, fairly deeply- 
constricted, sinus rather short and narrow ; semicells 
broadly hexagonal, angles rounded, lateral ones very 
slightly produced, sides faintly retuse (apex of semi- 
cell sometimes straight). Side view of semicell 
depressed-circular, slightly inflated at each side. 
Vertical view subelliptic, with a prominent, someAvhat 
conical tumour at the middle of each side, ratio of 
axes about 1 : 1*6. Cell- wall smooth or rarely finely 
punctate. Chloroplasts axile with a central pyrenoid. 

Zygospore unknown. 

Length 15-21'5/ll; breadth l-i-lS'O/Lt; breadth of 
isthmus 3-7 /Li ; thickness 10-12*5 /ll. 

Scotland. — Sutherland, Ross, Aberdeen, Kincardine, 
Forfar, Argyll, Fife {lio;/ l^ Bii^sett). 

Ireland. — Dublin and Wicklow (Archrr). 

Geof/r. iJiitribfifitni. — France. Germany. Sweden. 
Burma. Madagascar. United States. 

The proportionately longer cells, the more pronounced 
lateral angles, and the conical tumours of the vertical view 
distinguish this species from C. ahhreiiatum Kacib. 

We have examined lurge forms of (7. ])()lj/(j())iHni from 
Maine, U. S. A., up to 27 fi in breadth. One specimen of 
C. polyyonum var. ta^ile West & (i. S. West (' Welw. Afric. 
Freshw. Alg.,' 1897, p. 117), from W. Africa, was distinctly 
stipitate, the stalk of attachment having its origin at one of 
the lateral angles of a semicell and reaching a length of 
32 ju. This stalk was in no way gelatinous, but consisted of 
celluk)se, and was a continuous part of the cell-wall of tlie 
specimen. Its diameter was about O'o ^. We have figured 
this curious specimen on PI. XCI, iig. l-J. 
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97. Cosmarium pseudobiremum Boldt. 
(PI. LXXI, fig. 35.) 

Co^marinm'pteudLobiremum Boldt, Siber. Chlorophy. 1885, p. 102, t 5, f. (5; 
De Toni, Syll. Alg. 1889, p. 1042 ; Gutw. Flor. Glon. Okolic Lwowa, 
1891, p. 56; Px)y & Biss. Scott. Desm. 1894, p. 172; Nordst. Index 
Desm. 1896, p. 208. 

Vrsxnella pseudohiremis Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells small, a little broader than long, deeply con- 
stricted, sinus narrow ; semicells transversely hexa- 
gonal-elliptic, lateral angles obtuse, superior angles 
broadly rounded, apex wide and almost straight 
(faintly convex). Side view of semicell subcircular. 
Vertical view narrowly elliptic, with a rather broad 
protuberance at the middle on each side, ratio of axes 
about 1 : 2. Cell- wall smooth. 

Zygospore unknown. 

Length 22-27 fx. ; breadth 28-30 ; breadth of isthmus 
13/Lt; thickness 12-14/ll. 

Scotland. — Foot of Birsemore, near Aboyne, Aber- 
deen {Boy Sf BIsseft). 

Geogr. DidrihuHon. — Greenland. Siberia. 

This species should be compared with C. ahhreviafum Racib., 
from which it differs in its more rounded semicells, its broader 
isthmus, and its tumid vertical view. 

98. Cosmarium bireme Nordst. 
(PI. LXXI, figs. 36, 37.) 

Cosmarium hireme Nordst. Desm. Brasil. 1870, p. 212, t. 3, f. 33 ; Norges 
Desm. 1873, p. 18 ; WoUe, Desm. U.S. 1884, p. 82, t. 19, f. 23, 24; Wille, 
Sydamerik. Algfl. 1884, p. 16 ; De Toni, Syll. Alg, 1889, p. 1033 ; Rov & 
Biss. Scott. Desm. 1894, p. 42 ; Nordst. Index Desm. 1896, p. 62 ; West 
& G. S. West, Freshw. Alg. Ceylon, 1902, p. 165, t. 20, f . 30. 

Ursinella hiremis Kuntze, Revis. gen. plant. 1891, p. 924. 

Cells minute, about as long as broad, deeply con- 
stricted, sinus very narrow; semicells subellipsoid- 
hexagonal, basal and lateral angles obtuse, upper 
angles broadly rounded, apex truncate and almost 
straight. Side view of semicell circular, with a long 
papilla at the middle on each side. Vertical view 
elliptic, with a long and somewhat conical papilla at 
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the middle on each side. Cell-wall smooth. Chloro- 
plasts axile with one small central pyrenoid. 

Zygospore unknown. 

Length 12-13"5/4; breadth 10-14-5 /x; breadth of 
isthmus 2*5-4 /ot ; thickness (including papilla) 1 2-13 /ot. 

Scotland. — Spittal of Glen Shee, Perth ! 

Oeogr. Distribution. — Germany (form). Silesia in 
Austria. Norway. Sweden. Bengal. Ceylon. Mada- 
gascar (var.). Abyssinia. New Zealand (form). 
Australia. Porto Rico. Brazil. 

C, bireme is closely related to C. polygonum, but is distin- 
guished by its smaller size, the different form of its semicells, 
and the replacement of the broad central tumours by elongated 
papillse. It is mostly a tropical species, and one of its varieties 
(var. barbadense G. S. West, ' West Indian Freshw. Al^.,^ 1904, 
p. 286, t. 464, f. 17) is amongst the smallest oiP known 
Desmids (length 7S-T'7 fi; breadth 7-4-8 ju). 

99. Cosmarium adoxum West & G. S. West. 

(PI. LXXI, fig. 38.) 

Cosmarium adoxum West & G. S. West, Alg. S. England, 1897, p. 47S, 
t. 7, f. 24. 

Cells minute, suboctagonal, a little longer than 
broad, deeply constricted, sinus very narrow and 
slightly dilated at the apex ; semicells truncate-pyra- 
midate with obliquely truncate basal angles, lower ])art 
of sides slightly divergent, upper part of sides con- 
vergent and very slightly retuse (almost straight), a])ex 
broadly truncate and straight. Side vieAv of semicell 
subcircular, Avith a median acute papilla on each side. 
Vertical view elliptic, with a subacute papilla at the 
middle on each side, ratio of axes (without papilla) 
1 : r?. Cell-Avall smooth. Chloroplasts axile, with a 
small central pyrenoid. 

Zygospore unknown. 

Length 10-11 /ll; breadth 9-5 /x; breadth of isthmus 
o /x ; thickness (without papilla) 5*o /x. 

En(JLand. — Mew Forest, Hants! 
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This minute species is nearest to C, Sinostegos Schaar. var. 
ohtusius Gutw , but is distinguished by its proportionately 
greater length, by its rounder basal angles, which are also 
more rectangular, and by the rounded poles of the vertical 
view. It is very distinct from typical C. Sinostegos, 

100. Cosmarium Sinostegos Schaarsclim. 

(PI. LXXI, fig. 39.) 

Cosmarium Sinostegos Schaarschm. Magyar. Desm. 1882, p. 266, t. 1, f. 12; 

De Toni, Syll. Alg. 1889, p. 1043 ; Nordst. Index Desm. 1896, p. 234. 
Ursinella Sinostegos Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells minute, about 1^ times as broad as long, 
deeply constricted, sinus widely open from a narrow- 
apex ; semicells subhexagonal, with the part bordering 
on the sinus convex, lower angles produced upwards 
and outwards, very acute, sides concave, upper angles 
not rounded, apex broadly truncate and straight. Side 
view of semicell circular-oblong, with truncate apices, 
and a papilla in the middle of each side. Vertical 
view elliptic-rhomboid, poles sharply acuminate, with 
an acutely conical papilla at the middle on each side. 
Cell-wall smooth. Chloroplasts axile with a central 
small pyrenoid. 

Zygospore unknown. 

Length 10 fi; breadth 14 /ot ; breadth of isthmus 
4*3 /x ; thickness (with papilla) 9 fx. 

Geogr. Dlstribtttion. — Hungary. 

The typical form of this species is not known to occur in 
the British Islands. 

Var. obtusius Gutw. (PL LXXI, fig, 40.) 

C. Sinostegos Schaarschm. var. ohtusitis Gutw. in Nuova Notarisia, III, 1892, 
p. 21 ; Flor. Glon6w Galic. 1892, p. 131, t. 3, f. 13 ; West & G. S. West, 
Alg. Madag. 1895, p. 58, t. 6, f . 33 ; Some N. Amer. Desm. 1896, p. 247 ; 
Nordst. Index Desm. 1896, p. 234; West & G. S. West, Welw. Afric. 
Freshw. Alg. 1897, p. 118; Alg. S. England, 1897, p. 487. 

Cells about 1^ times as broad as long, lower angles 
less acuminate, apex sometimes slightly depressed; 
vertical view elliptic with acute poles. 

Length 9-14 /ot; breadth 10*5-17 /ll; breadth of 
isthmus l*8-3'6/ot; thickness 5*5-9 /ot. 
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England. — Puttenham Common, Surrey ! 

Ireland. — Near Glen ties, Loughs Anna and Nacally, 
Donegal ! Lough Derryadd, Armagh ! 

Geogr. Distribution. — Silesia in Austria. United 
States. Madagascar. 

The typical form of C. Sinostegos does not appear to have 
been observed since its original discovery by Schaarschmidt, 
but Gutwiuski's var. ohtiisius has a wide geographical distri- 
bution. It differs principally in the lower angles of the 
semicells being much less produced. It should be compared 
with C, 'polygonum, C. geometricurriy and C. adoxiivi. 

The form of C. Sinostegos described and figured by Johnson 
('Rare Desm. U. S./ II, 1895, p. 294, t. 240, f. 29) must be 
referred to var. obtusius, 

101. Cosmarium abruptum Lund. 
(PI. LXXII, figs. 1,2.) 

Cosmarium abruptum Lund. Desm. Suec. 1871, p. 43, t. 2, f. 22 ; De Toni, 
Syll. Alg. 1889, p. 947 ; Roy & Biss. Scott. Desm. 1894, p. 41 ; Nordst. 
Index Desm. 1896, p. 36 ; West & G. S. West, Alg. S. England, 1897, 
p. 489 ; Alga-fl. Yorks. 1900, p. 92. 

Ursinella abrupta Kuntze, Revis. gen. plant. 1891, p. 894. 

Cells minute, a little longer than broad, deeply con- 
stricted, sinus narrow and linear ; semicells trans- 
versely subrectangular, apex produced and truncates 
sides slightly retuse, both inferior and superior ano:les 
very minutely truncate, on each side between th(* 
superior angles and the apex narrowly retuse. Side 
view of semicell subcircular, Avith a median papilla on 
each side. Vertical vieAv elliptic, Avith a papilla at the 
middle on each side, ratio of axes (without pa])illa) 
1 : 1'7. Cell-Avall smooth. Chloroplast axile with a 
central pyrenoid. 

Zygospore unknoAvn. 

Length 18-20/ll; breadth 15-5-18 /m; breadth of 
isthmus 4'5-5'5/Lt; thickness 12 /m. 

England. — Mickle Fell, N. Yorks ! Leicestershire 
(/?()//). Enbridge Lake, Hants (i^>//). Halgavor Moor, 
Cornwall ! 

kScotland. — Nairn ; HoAvford, Alford, Birsemore 



COSMARIUM. 81 

Loch, Bogwartle, Aberdeen ; Dalbrake, Kincardine ; 
Menmuir and Barrelwell near Brechin, Forfar {Boy Sf 
Bissett). Hoy, Orkneys ! 

Geor/r. Distribution. — France. Gralicia in Austria 
(form). Italy. Norway. Sweden. Denmark. Born- 
liolm. Poland. N. Russia. Afghanistan. India. 
Madagascar (var.). Central Africa (var.). E. Africa 
(var.). Australia (var.). United States. 

C. ahruptum should be compared with C. Blyttii, the Desmid 
to which it is very probably most nearly related. The 
existence of C. abruptuvi var. granulatum W. & G. S. West 
(' Alg. Madag.' 1895, p. 65, t. 7, f. 32), with a wide geogra- 
phical distribution, emphasizes the closeness of this relationship. 

102. Cosmarium sexangulare Lund. 
(PI. LXXII, fig. 3.) 

Coamarium sexangulare Lund. Desm. Suec. 1871, p. 35, t. 2, f. 23 ; Delp. 

Desm. subalp. 1877, p. 15, t. 7, f. 69-73 [figures not typical] ; Wolle, 

Desm. U. S. 1884, p. 63, t. 16, f . 8, 9 [figures not good] ; De Toni, Syll. 

Alg. 1889, p. 954; Roy & Biss. Scott. Desm. 1894, p. 174; Nordst. Index 

Desm. 1896, p. 233. 
Ursinella sezangularis Euntze, Bevis. gen. plant. 1891, p. 925. 

Cells of moderate size, about 1^ times longer than 
broad, deeply constricted, sinus very narrow, with a 
dilated apex ; semicells transversely elliptic-hexagonal, 
angles rounded, upper lateral margins very slightly 
concave, apex truncate and straight. Side view of 
semicell subcircular. Vertical view elliptic, ratio of 
axes 1 : 1*5. Cell- wall very finely punctate. Chloro- 
plasts one in each semicell, axile, with one pyrenoid. 

Zygospore unknown. 

Length 42 fi ; breadth 34-36 /x ; breadth of isthmus 
11-12 jm; thickness 22-24*5 /x; breadth of apex 
15-18/1. 

Scotland. — Loch Hempriggs, Caithness ; Scotston 
Moor, Brimmond, Slewdrum, near Aboyne, and 
Pittellachie in Cromar, Aberdeen; Crathes, Loch 
Loirston, and Paldy Hill, Kincardine (Boy ^ Bissett). 

Geogr. Distribution. — Germany. Galicia in Austria. 
Hungary. Sweden. Poland. N. and S. Russia. 

VOL. III. 6 
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Japan. Australia. E. Africa. Azores (form). United 
States. 

C abbreviatum Racib. is closely allied to C. sexangtilare, 
but is smaller and of different proportions. 

Forma minima Nordst. (PL LXXII, figs. 4, 5.) 

C. sexangulare Lund, forma minima Nordst. in Botan. Notis. 1887, p. 162 ; 
Freshw. Alg. N. Zeal. 1888, p. 60, t. 7, f . 26, 27 ; Gutw. Flor. Glon. 
Okolic Lwowa, 1891, p. 46; Borge, Siissw. Chlor. Archang. 1894, p. 28, 
t. 2, f. 29; Gutw. Flor. Glon. Okolic Tamapola, 1894, p. 87; Nordst. 
Index Desm. 1896, p. 233 ; G. S. West, Alg. Third Tanganyika Expedit. 
1907, p. 119. 

About one third the size of the typical form, semi- 
cells with the apex retuse and the upper lateral 
margins conspicuously retuse. 

Length 13*5-15 /i; breadth 11-12 /x; breadth of 
apices 5-8 [i ; breadth of isthmus 3 [i. 

Scotland. — Near Finstown, Orkneys ! 

Geogr. Distribution. — Russia. Poland. Central 
Africa. Australia. New Zealandy Argentina. 

This form differs mostly in its minute size. The width of 
the apex is very variable, and the superior lateral margins 
are undoubtedly more retuse than in the typical form. It 
should be compared with some of the small forms of C. 
Regnellii. 

The Desmid figured by Borge (^ Alg. Argentina u. Boliv.' 
1906, p. 7, f. 2) as '* (7. granatnm var. snhangulare West 
forma minor apicibus semicellularum latioribus^' is without 
doubt referable to C sexangulare forma minima. On the 
other hand, Bohlin (* Flor. Algol, d'eau douce d. A(,'ores/ 
1901, p. 70, t. 1, f. 32) records and figures a form of C. 
granatum Breb. under the name of C. sexangulare f. laiiiitna. 

103. Cosmarium pseudoprotuberans Kirclin. 

(PL LXXII, figs. G-8.) 

Cosmarium hioculatum Breb. forma Nordst. Dosm. Spets. 1H72, p. 29. 

C pseudoprotuberans Kirchn. Alg. Schlos. 187H, p. 150; Nordst. Desiii. 

Gronland, 1885, p. 8, t. 7, f. 3 ; De Toni, Svll. Al<r. 18S9, p. 951 ; r Tuni. 

Freshw. Alg. E. India, 1893, p. 59, t. K), f. (> ; ? Borg. Ferskv. Alg. 

()8tgronl. 1894, p. 18, t. 1, f. 12 ; Roy & Biss. Scott. Desm. 1894. p. 172 ; 

Johnson, Rare Desm. U. S. II, 1895, p. 293, t. 240. f. 24 : Schmidle. B^itr. 

alp. Alg. 1895, p. 389; Nordst. Index Desm. 189(>. p. 210; Wt'st \ G. S. 

West, New and Int. Freshw. Alg. 1890, p. 155, t. 4, f. 34: Alg. S. 

England, 1897, p. 486. 
C. pseudoprotuberans a. Kirchneri Racih. Nonn. Desm. Polon. 1885, p. 82. 
Ursinella pseudoprotuberans Kuntze, Revis. gen. plant. 1891, p. 925. 
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Cells rather small, a little longer than broad, deeply 
constricted, sinus open and obtuse, with subparallel 
sides ; semicells transversely subelliptic or subhexa- 
gonal-elliptic, lateral angles obtuse, lower lateral 
margins rather longer than upper lateral margins, 
slightly convex, apex widely truncate-convex. Side 
\4ew of semicell subcircular. Vertical view sub- 
rhomboid-elliptic, ratio of axes about 1 : 1*5. Cell- 
wall very delicately punctate (often appearing smooth). 
Chloroplasts axile, one in each semicell, with a central 
pyrenoid. 

Zygospore globose and smooth. 

Length 20-41 [i ; breadth 18-36 fi ; breadth of isth- 
mus 8-10*5 /I ; thickness 11-17 fi; diam. zygosp. (of 
small form) 30 fi. 

Englaxd. — Bowness, Westmoreland ! Epping Forest, 
Essex ! Thursley Common, Surrey (with zygospores) ! 
New Forest, Hants ! 

Scotland. — Loch Ruthven and Clachan, Inverness 
(Roj/ ^ Bissett). 

Geogr. Distribution. — Germany. G-alicia in Austria. 
Xorway. Sweden. Poland. Russian Lapland. Green- 
land (var.). India. New Zealand (var.). Australia 
(var.). Madagascar (var.). Central and East Africa. 
United States. 

C. psettdoprotuberans exhibits considerable variation in size. 

It is distinguished from C. sexangulare hy its less deep and 
more open siuus, and by the more rounded character of its 
apices. 

Nordstedt has described a trigonal variety (/3 trigoimm) 
from Greenland {vide Nordst. ' Desm. Gronland/ 188o, p. 7, 
t. 7, f . 2) ; length 29 ju ; breadth 26-28 /u. 

Var. alpinum Racib. (PI. XCI, fig. 10.) 

C. psettdoprotuberans Kirchn. c. alpinum Racib. Xonn. Desm. Polon. 1885, 
p. 83, t. 10, f. 11 ; Eoy & Bias. Scott. Desm. 1894, p. 172. 

Cells much smaller; semicells with the superior 
lateral margins forming part of the apex, which is 
relatively very wide ; sinus somewhat narrower. 
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Length 10'5-12'5/x; breadth at apex of semicells 
10'5-12-5/x; breadth of isthmus 6'5/x; thickness 
7-5-8-5 fi. 

Scotland. — Small pool on the north side of Loch 
Dawin, Cromar, Aberdeen {Boy ^-Bissett). 

Geogr. Distnbutioii. — Poland. Galicia in Austria. 

104. Cosmarium abbreviatum Racib. 
(PI. LXXII, figs. 9-11.) 

Cosmarium ahhreviatum Racib. Nonn. Desm. Polon. 1885, p. 83, 1. 10, f. 13; 
De Toni, Syll. Alg. 1889, p. 950 ; Schmidle, Chlorophy.-Fl. Torfstiche 
Vimheim, 1894, p. 56; Roy & Biss. Scott. Desm. 1894, p. 40; Nordst. 
Index Desm. 1896, p. 36; West & G. S. West, Alg. S. England, 1897, 
p. 486; G. S. West, Alga-fl. Cambr. 1899, p. 216; West & G. S. West, 
Alga-fl. Yorks. 1900, p. 92; Alg. N. Ireland, 1902, p. 34; Notes Alg. Ill, 
1903, p. 10 (sep.); Scott. Freshw. Plankton, I, 1903, p. 526; Fl•esh^v. 
Alg. Orkneys and Shetlands, 1905, p. 22; Further Contrib. Freshw. 
Plankton Scott. Lochs, 1905, p. 484. 

Ursinella ahhreviata Euntze, Revis. gen. plant. 1891, p. 924. 

Cells small, about as long as broad or a little broader, 
deeply constricted, sinus narrowly linear with a slightly 
dilated apex ; semicells transversely elongate-hexagonal , 
angles slightly rounded, apex broadly truncate, straight 
or slightly retuse. Side view of semicell subcircular. 
Vertical view narrowly elliptic, ratio of axes about 
1 : 2*1. Cell-wall smooth. Chloroplasts axile, with a 
central pyrenoid. 

Zygospore unknown. 

Length 12-5-22 /Li; breadth 13-22 /x; breadth of 
isthmus 2-7 /x ; thickness 7'2-i)-5 /x. 

En(ilant). — Brothers' Water, Westmoreland ! Hamps- 
fell, Lancashire ! Pilmoor, N. Yorks ! Skipwith Com- 
mon, E. Yorks ! Epping Forest, Essex ! Ely, aiul be- 
tween March and Guyhirne, Cambridge ! Uxhridgr. 
Middlesex ! Enbridge Lake, Hants, {lioj/)- Near 
Crowan, Cornwall ! 

Wales. — Llyn-y-cwm-fFynon, Llyn Ogwen, and 
Capel Curig, Carnarvonshire ! 

Scotland. — Loch Kinellan, Ross; Brin, Inverness ; 
Nairn ; Scotston, Birsemore, Hengh-head, Milton Mooi'. 
Culblean, and Lochnagar, Aberdeen; Nigg, Cammie, 
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Kerlocli, and Dalbrake, Kincardine ; Clova Table-land , 
Forfar; Moncreiffe Hill, Perth {Boy Sf Bissett). Loch 
Tay, Perth ! Rhiconich, Sutherland ! Orkneys ! Not 
uncommon in the plankton, Shetlands ! 

Ireland. — Gortahork, Loughs Cloncarney, Dar- 
ragh, Garten, and Sproule, Donegal ! Lough Derryadd, 
Armagh ! 

Geo'jr. Distribution. — Germany. Galicia in Austria. 
Poland. Australia. 

C ahhreuiattim should be compared with C, sexangulare 
and with C, pseudohiremum. 

Forma minor West & G. S. West. (PI. LXXII, 

fig. 12.) 

C. abbreviattim Kacib. forma minor West & G. S. West, Alga-fl. Yorks. 
1900, p. 92. 

About half the size of the type. 

Length 8 /x ; breadth 9 /x. 

England. — Skipwith Common, B. Yorks ! 

Var. planctonicum W. & G. S. West. (PL LXXII, 

. fig. 13.) 

C. ahbreviaium Racib. var. W. & G. S. West, Scott. Fresliw. Plankton, I, 

1903, p. 541, t. 15, f. 6. 
C. ahbreviatum Bacib. var. planctonicum W. & G. S. West, Further 

Contrib. Plankton Scott. Lochs, 1905, p. 500 j Comp. Study Plankton 

Irish Lakes, 190(5, p. 85. 

Semicells with the superior angles more rounded. 

Length 19-29 /a ; breadth 22-30 /x; breadth of isth- 
mus 5*5-8 /x; thickness 10'5-13'5/x. 

E^'GLAXD. — Plankton of Buttermere and Crummock 
"VVater, Cumberland ! Plankton pf Red Tarn, Helvellyn, 
Westmoreland ! 

Wales. — Plankton of Llyn Cwlyd, Llyn Elsie, 
Cwellyn, and Llyn Ogwen, Carnarvonshire ! 

Scotland. — Plankton of Lochs of Ross, Inverness, 
and Perth ; and of Lewis, Outer Hebrides ! 

Ireiand. — Plankton of Loughs in Mayo, Gal way, 
and Kerry ! 

This variety retains its characters very constantly, and we 
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have only observed it from the plankton. It sometimes 
exceeds the dimensions of the typical form, and often occurs 
abundantly in the plankton of the British lakes. 

105. Cosmarium impressulum Elf v. 
(PI. LXXII, figs. 14-18.) 

Cosmarium Meneghinii Br^b. forma Beinsch, Contrib. Alg. et Fung. 1875, 

t. 12, f. 12 a, h. 
C. Meneghinii Breb. /3 simplicisaimum WiUe, Norges Ferskv. Alg. 1880, p. 
30, t. 1, f. 11 o^ [not fig. 11 a] ; Nordst, Freshw. Alg. N. Zeal. 1888, p. 
58 ; De Toni, SyU. Alg. 1889, p. 938 ; West, Desm. Maine, 1888, p. 339 ; 
Alg. N. Wales, 1890, p. 289; Gutw. Flor. glon6w Galic. 1892, p. 12o ; 
West & G. S. West, Welw. Afric. Freshw. Alg. 1897, p. 37 ; Schmidt, 
Grundl. Algenfl. Liineburg. Heide, 1903, p. 35. 
C. impressulum Elf v. Anteck. Finska Desm. 1881, p. 13, t. 1, f. 9; Roy & 
Biss. Jap. Desm. 1886, p. 195, t. 268, f . 10 ; Hansg. Prodr. Algenfl. Bfthm. 
1888, p. 248; De Toni, Syll. Alg. 1889, p. 840; Heimerl, Desm. alp. 
1891, p. 599 ; West, Alg. W. Ireland, 1892, p. 147 ; Alg. Engl. Lake 
Distr. 1892, p. 726; Roy & Biss. Scott. Desm. 1894, p. 104; Johnson, 
Rare Desm. U. S. I, 1894, t. 211, f. 6 ; Schmidle, Beitr. alp. Alg. 1895. 
p. 388 ; Nordst. Index Desm. 1896, p. 143 ; West & G. S. West, Alg. S. 
England. 1897, p. 487 ; G. S. West, Alga-fl. Cambr. 1899, p. 216 ; West 
& G. S. West, Alga-fl. Yorks. 1900, p. 92 ; Alg. N. Ireland, 1902, p. 35 ; 
G. S. West, W. Indian Freshw. Alg. 1904, p. 285; West & G. S. West, 
Further Contrib. Freshw. Plankton Scott. Lochs, 1905, p. 484. 
Euastinim {Cosmarium) impressulum Gay, Monogr. loc. Conj. 1884, p. 61. 

Cosmarium Meneghinii Breb. forma Reinschii Istvanffi, Diag. prcev. Alg. 
nov. Hungar. 1887, p. 237 ; Gutw. Flor. glonow Galic. II, 1H«0, p. 12 ; 
Borge, Bidr. Siber. Chlor. 1891, p. 12, t. 1, f. 8 ; Gutw. Flor. glonow 
Galic. Ill, 1892, p. 125 ; Borge, Siissw. Chlor. Archang. 1894, p. 27, t. 2, 
f. 26 ; Borg. Forskv. Alg. ()8tgr()nl. 1S94, p. 16 ; Korj^as Austral. Siiss- 
wassorchlor. 1896, p. 24; Trop. u. subtrop. Siissw. -Chlor. 1M»1>, p. 22: 
Siisswasseralgon Siid-Patagon. UH.)1, p. 25 ; Kohlin, Flor. Ali^ol. d'oau 
douce d. Azores, 1901, p. 69; Borg. Freshw. Alg. Fan-oes. HH)1, p. 224: 
Borge, Alg. erst. Regnell. Exped., II. Desmid. IIKW, p. 9S ; Alg. Ar«;:en- 
tina u. Boliv. UI06, p. 7. 

UrsineUa impressula Kuntze, Ri»vis. gen. plant. 1H91, p. 925. 

Cosmarium crenidatum (Ehrenb.) Brob. var. Reinschii Schmidle, Britr. 
Algenfl. Schwarzwald. u. Kheineb. 1S93, p. 9(), t. 4, f. 10; S<-hriSder, Aly;. 
Versuchsteiche Schles. Fischeix^iv. Trachenberg. 1897, p. 27. 

C. svhnrtogomnn Racib. •'forma minor crenis minoribus " Horge, AIljo- 
logischo Notizen, 5 (in ' Bot. Notis.') 1900, p. 4 (sep.), cum tig. 2. 

C. Meneghinii forma? Hirn, Desm. Finland, 11X)3, t. 1, f. (> (•') et 7. 

Cells rather small, about li times as lonir as broad, 
deeply constricted, sinus narrowly linear with a slightly 
dilated apex ; semicells semi-elliptic or subsemicircular, 
margin regularly and markedly S-undulate (sometimes 
almost crenate) ; crenations (including basal angles) 
equal, two at the apex and two on each of the convex 
sides. Side view of semicell broadly elliptic or ellij^tic- 
subcircular. Vertical view elliptic, ratio of axes about 
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1 : 1*6. Cell-wall smooth. Chloroplasts axile, with a 
central pyrenoid. 

Zygospore unknown. 

Length 24-36 fi ; breadth 19-26 /a; breadth of isth- 
mus 5-9 fi ; thickness 10-14 /x. 

England. — Westmoreland ! Lancashire ! W., N., and 
E. Yorks ! Essex ! Cambridge ! Middlesex ! Surrey ! 
Hants ! (Bof/). Devon ! Cornwall ! 

Wales. — Llyn Idwal, Carnarvonshire ! 

Scotland. — General, but scarce ! {Boy ^ Bissett). 
Common in Sutherland and the Outer Hebrides ! 

Ireland. — Donegal ! Galway ! Kerry ! Londonderry ! 
Ram's Island, Lough Neagh ! 

Geofjr. Distnhution. — France. Germany. Switzer- 
land. Bohemia and Galicia in Austria. Denmark. 
Finland. Faeroes. Greenland. Bosnia. Siberia. Japan. 
India. New Zealand. Australia. W. and E. Africa. 
Azores. United States. Brazil. Argentina. Patagonia. 

This species has been largely confused with C, Meneghinii 
Breb., with which it is connected by certain intermediate 
forms. In its typical condition, which is also its commonest 
state, it is very distinct, and the form of the semicells at once 
distinguishes it from Brebisson's species. Moreover, it 
retains its characters so constantly in all parts of the world, 
and is so widely distributed, that there are no preponderating 
reasons why it should be regarded as a variety of C. 
Meneghinii. The eight equal and pronounced undulations at 
the margin of each semicell render C. impreftsnlum easy of 
recognition. The hollow between the two apical undulations 
is often less deep than the remaining hollows, giving the 
appearance of a decided apical region of the semicell. 

C, impressnlum should be compared with C. undnlatum, 
from which it differs in its general proportions, in the form 
of its semicells, and in the fewer marginal undulations. 

Borge (' Silssw. Chlor. Archang.' 1894, p. 27, t. 2, f. 27) 
has described a Desmid from X. Russia as C. snhimpresstdum. 
We have also recorded the same form from the United 
States (consult West & G. S. West, ' Some N. Amer. Desm.' 
1896, p. 247, t. 15, f. 18). It appears to differ from C. 
impressnlum in the rectangular basal part of the semicells, in 
the more crenate sides, in the prominent apex, and in the 
broad inflation on each side of the vertical view. 
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Another Desmid described by Raciborski (^Desm. Nowe/ 
1889, p. 85, t. 5, f. 29), as C. suborthogonum, only differs from 
C. impressulum in the presence of a slight protuberance in 
the middle of each side of the vertical view, and this form 
would in consequence be best placed as C, impressulum forma 
suhorthogona. 

106. Cosmarium umbilicatum Liitkem. 
(PL LXXII, figs. 19-21.) 

Cosmarium umhilicatum Liitkem. Desm. Attersees, 1893, p. 550, t. 8, f . 2 ; 
Nordst. Index Desm. 1896, p. 265 ; West & G. S. West, Alg. S. England, 
1897, p. 487 ; Alga-fl. Yorks. 1900, p. 92. 

Cells small, a little longer than broad, deeply con- 
stricted, sinus very narrow with a dilated apex ; semi- 
cells angularly subsemicircular, sides triundulate, 
lower parts of sides upwardly diverging or rarely sub- 
parallel, upper parts strongly converging, upper and 
lower angles slightly rounded, apex truncate and 
straight, with a uniscrobiculate tumour in the centre 
of each semicell. Side view of semicell subcircular. 
Vertical view elliptic, with a slight protuberance at 
the middle on each side. Cell-wall finely punctate. 

Zygospore unknown. 

Length 18-20 /x; breadth 15'5-17/x; breadth of 
isthmus 5-5*5 jLt; thickness 10*5 jli. 

England. — Malton, X. Yorks ! Brent Reservoir, 
Middlesex ! 

Geo(/r. Distrihutio)K — Austria. 

This small species stands nearest to C. Impirs.sulnm forma 
suhortliogona and C perpusilliDii. 

107. Cosmarium perpusillum West. 
(PI. LXXII, figs. 22, 2:^.) 

Cosmarium perpusillum West, Al^. W. Ireland, 1S92, p. 14S, t. 21, f. 2; 
Nordst. Index Desm. 18iM>, p. IW. 

Cells minute, a little lono^er than broad, very dee])ly 
constricted, sinus narrowly linear with a dilated a])ex ; 
semicells snbhexagonal, an^fles very slightly roiiiided, 
lower lateral margins slightly retuse, ui)})er lateral 
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margins with one median undulation (one crest and 
two hollows), apex broadly truncate or very slightly 
retuse. Side view of semicell broadly elliptic-ovate. 
Vertical view elliptic, ratio of axes about 1 : 1'9. 
Cell-wall smooth. Chloroplasts axile, one in each 
semicell, containing a central pyrenoid. 

Zygospore unknown. 

Length 10'6-lljLt; breadth 9'5-9'8 /x ; breadth of 
isthmus l*4-2*5jLt; thickness 5 /x. 

Ireland. — Ballynahinch, Gal way ! 

This small species stands near to the small Cosmarmm 
described by Wille as " C. MeneijJiinii var. naiitnn," but 
differs in its smaller size, its much deeper constriction, and 
in the character of its cell-outlines. From C. umhilicatum 
Liitkem. it is distinguished by its much smaller size, its 
deeper constriction, and the absence of the scrobiculated 
central protuberance. The form of its semicells, its small 
size, and deep constriction are sufficient to readily dis- 
tinguish it from C Meneghiiiii, 

In Hoy, Orkney Islands, among Sphagnum, a large form 
was observed in which the apex was somewhat more retuse 
and not quite so wide: length 16/x; breadth 14 /i (PI. 
LXXII, fig. 24). 

108. Cosmarium Regnellii Wille. 
(PI. LXXII, figs. 25-28.) 

Cosmarium Regnellii WUle, Sydamerik. Algfi. 1884, p. 16, t. 1, f. 34; De 
Toni, Syll. Alg. 1889, p. 939; Tom. Freshw. Alg. E. India, 1893, p. 49, 
t. 7, f. 25, 26; Borge, Sussw. Chlor. Archang. 1894, p. 28; West & G. S. 
West, Some N. Arner. Desm. 1896, p. 248, t. 15, f. 20; Nordst. Index 
Desm. 1896, p. 222 ; West & G. S. West, Alg. S. England, 1897, p. 487 ; 
G. S. West, Alga-fl. Cambr. 1899, p. 216 ; West & G. S. West, Alga-fl. 
Yorks. 1900, p. 93 ; Alg. N. Ireland, 1902, p. 35 ; Freshw. Alg. Orkneys 
, and Shetlands, 1905, p. 22. 
Ursinella Regnellii Knntze, Revis. gen. plant. 1891, p. 925. 

Cells rather small, about as long as broad, deeply 
constricted, sinus very narrowly linear witli a slightly 
dilated apex ; semicells trapezoid-bexagonal, lower 
lateral margins longer than the upper lateral margins 
and slightly retuse, upper lateral margins markedly 
retuse, lateral angles projecting and rounded, slightly 
upwardly divergent, apex broadly truncate. Side 
view of semicell rounded-ovate. Vertical view sub- 
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oblong-elliptic, ratio of axes about 1 : 2*4. Cell-wall 
smooth. Chloroplasts axile, one in each semicell, with 
a central pyrenoid. 

Zygospore unknown. 

Length 14-22 fi ; breadth 15-22 /x ; breadth of isth- 
mus 4-7 /x ; thickness 6 '5-11 /x. 

England. — Angle Tarn, Cumberland ! Pilmoor, N. 
Yorks ! Bpping Forest, Essex ! Twenty-foot River 
between March and Guyhirne, Cambridge ! Harefield, 
Middlesex ! Bisley Common, Surrey ! Slapton Sands, 
Devonshire ! Near The Lizard, Cornwall ! 

Scotland. — Orkneys ! Shetlands ! 

Ireland. — Dungloe and Lough Connell, Donegal ! 
Near Recess, Gal way ! 

Geogr. Distrihition, — Germany. Galicia in Austria. 
Norway (form). Sweden. Finland. N. Russia. 
Faeroes. Greenland. Siberia (form). India. Ceylon. 
Madagascar (var.). Azores (form). United States. 
Brazil. Bolivia. Uruguay. Patagonia. 

C RegnelUi is nearly related to C. Meneghinii, but is easily 
distinguished by its prominent lateral angles and broad, 
straight apices. The lower parts of the sides of the seniicells 
are outwardly diverirent in C. Rcgiicllii, whereas the basal 
angles of C, Menajhinii ni-e rectan<<ular. 

A small form was abundant from llawkshead, Lancashire, 
in which the semicells were more reo-ularlv hexao'oiial and 
the sinus was not so com]iletely closed: length 11-1:2/1 ; 
breadth 11-14 /i; breadtli of isthmus 8*5-4^; thickness O/t 
{vide West, ' Alg. Engl. Lake Distr.' 1892, ]). 72."), t. 9, f. 20). 

Certain forms were observed from Twentv-foot Kiver, be- 
tweeii ^[arcli and Guyhirne, Cambs., which a])pr(>ac]ied ('. 
RegnelJIl var. mndagn.scnrieusf> W. & G. S. West (' Alg. 
Madag.' 1895, p. <58, t. (), f. 39), but were proportionately 
longer with a very narrow isthnuis ; length lO/i; breadtli 
14*5/1 ; breadth of isthnuis 3 /<. 

100. Cosmarium Meneghinii Breh. 
(PI. LXXII, figs. 20-32.) 

Cosmnriiim Mener/liinii Bi»'l>. in Kalfs' Brit. Do.«m. lSt8, p. 0(>. t. 1.'). f. f> 
'^Coamorium hiiwu^ntin)! Mrn«'ir-^- 1**'^7 : Kalu'iih. Vhr. Eun p. Ali;-. III. 
ISOS, p. 163; ? Reinsch, Criitril\ Al*j:.'ct Fung. 1875, t. 10, f. 5; Holdt, 
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Siber. Chlorophy. 1885, p. 103 ; Cooke, Brit. Desm. 1886, p. 93, t. 37. 

f. 11; Hansg. Prodr. Algenfi. Bohm. 1888, p. 194; De Toni, Syll. Alg. 

1889, p. 937 ; West, Alg. N. Yorks. 1889, p. 292; Alg. N. Wales, 1890, 

p. 289 ; Heimerl, Desm. alp. 1891, p. 599 ; West, Alg. W. Ireland, 1892, 

p. 148; Alg. Engl. Lake Distr. 1892, p. 726, t. 9, f. 14; Lutkem. Desm. 

Attersees, 1893, p. 550 ; Roy & Biss. Scott. Desm. 1894, p. 168 ; Nordst. 

Index Desm. 1896, p. 167 ; West & G. S. West, Alg. S. England, 1897, 

p. 487; Welw. Afric.Freshw. Alg. 1897, p. 119; Schmidle, Lappmark 

Susswasseralgen, 1898, p. 27 ; G. S. West, Alga-fl. Cambr. 1899, p. 216 ; 

Ltitkom. Desm. Millstattersees, 1900, p. 9 ; West & G. S. West, Alga-fl. 

Yorks. 1900, p. 93 ; Borge, Sttsswasseralgen Siid-Pata^on. 1901, p. 25 ; 

West & G. S. West, Alg. N. Ireland, 1902, p. 35 ; Freshw. Alg. Ceylon, 

1902, p. 166; Borge, Alg. erst. Regnell. Exped., II. Desmid. 1903, p. 98; 

Larsen, Freshw. Alg. E. Greenland, 1904, p. 86 ; West & G. S. West, 

Freshw. Alg. Orkneys and Shetlands, 1905, p. 22 ; Borge, Alg. Argentina 

u. Boliv. 1906, p. 7. 
Didtfttiidium {CosnuiHum) Braunii Reinsch, Algenfl. Frank. 1867, p. 115, 

t. 10, f. 3 [in part; a ? and d (="Ay Meneghinii" Reinsch, 1. c. 

p. 115)]. 
Cosmarium Meneghinii forma vulgaris Jacobs. Desm. Danem. 1876, p. 197 ; 

Anderss. Sverig. Chlor. 1890, p. 16 ; Borg. Freshw. Alg. Faeroes, 1901, 

p. 224. 
C. Meneghinii a. genuinum Kirchn. Alg. Schles. 1878, p. 148; Hansg. 

Prodr. Algenfl. Bohm. 1888, p. 195 ; Gutw. Flor. glon6w Galic. II, 1890, 

p. 11 ; Flor. Glon. Okolic Tamapola, 1894, p. 85. 
Euastrum {Cosmarium) Meneghinii (Breb.) Gaj', Monogr. loc. Conj. 1884, 

p. 58. 
Ursinella Meneghinii Kiintze, Revis. gen. plant. 1891, p. 925. 

Cells small, suboctangular, almost 1^ times as long 
as broad, deeply constricted, sinus narrow and linear ; 
semicells transversely rectangular in the lower part 
and pyramidate-truncate in the upper part, lower 
parts of sides parallel and slightly retuse, upper parts 
of sides strongly convergent and retuse, apex widely 
retuse, all the angles somewhat rounded. Side view 
of semicell broadly elliptic or subcircular. Vertical 
view elliptic, ratio of axes about 1 : I'o. Cell- wall 
smooth. Chloroplasts axile, one in each semicell, with 
a central pyrenoid. 

Zygospore globose, furnished with short acute or 
subacute spines (often slightly curved), from 11-18 of 
which show at the periphery. 

Length 12-5-24/x; breadth 9'5-17/a; breadth of 
isthmus 3-6 jLt; thickness 6-10'5/x; diam. zygosp. 
without spines 18-26 /x ; with spines 30-37 /i. 

England. — Cumberland ! Westmoreland ! Lan- 
cashire ! W., N., and E. Yorks! Cheshire (/?o//). 
Leicestershire (liOu). Lincolnshire! Essex! Cam- 
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bridgeshire ! Middlesex ! Surrey ! Sussex ! Kent ! 
Hants! Gloucestershire! Devon! Cornwall! {Marquand). 

Wales. — General, but never abundant ! 

Scotland. — Abundant ! {Boy ^ Bissett). We find 
it general but certainly not abundant. 

Ireland. — General ! 

Geogr. Distribution, — France. Germany. Austria 
(and Galicia). Hungary. Italy. Norway. Sweden. 
Denmark. Bornholm. Finland. Poland. Lapland. 
N., Central, and S. Russia. Faeroes. Iceland. Nova 
Zembla. Greenland. Siberia. Mongolia. China. 
Central China (form). Japan. India. Ceylon. 
Siam. Chatham Island. New Zealand. Madagascar. 
Central Africa. Azores. United States. Porto Rico. 
Jamaica. Brazil. Ecuador. Paraguay. Argentina. 
Patagonia. 

C. Meneghinii is a very widely distributed species, occur- 
ring more or less abundantly in all parts of the world. In 
its typical form, which was well figured by Ralfs, it is very 
characteristic, but variations from this type are not un- 
common, and intermediate forms are sometimes observed 
between it and C. venustum, C, imjyressiiliivi, or C. Ixve. 
Probably no species has been more overburdened with named 
varieties and forms than C Meiuijhinii. Most of these 
** varieties,^' however, have during recent years been shown 
to belong elsewhere. Jn the ]:) resent work we have only 
retained one form (f. latim^cula) and one variety (var. 7/a?nn/i), 
and we are even inclined to think that the latter would be 
best ])laced elsewhere. 

(7. Brannii (Keinsch) AV'olle ( = Di(Jfjmidiutn Bnuoiii 
Eeinsch) was a name given by Reinsch to a species-group 
which included Brebisson's C. Moieyliinil and a number of 
allied forms. Keinsch's name (1867) is not tenable ; he should 
have retained the older nanu^ ^' M(nie(jhinii'^ (1848). 

We have transferred Wille's ''forma octmujuhiris^^ to C. 
Lvrey to which s])ecies it seems more rightly to belong. 

Nordstedt has mentioned a tritjonal form from Finsli("), 
Norway {i^ide Nordst. * Xorges Desm.' 187-3, p. 21). 

Forma latiuscula Jacobs. 

C. Mi'nt'<jhin\i as figured by De Barv, Conj. 1S58, p. 38 ct .soi^., t. G, 
f. :V,i-iil 
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C. Meneghinii forma latiuscvla Jacobs. Desm. Danexn. 1876, p. 197 ; HoflF 
in Nordst. Desm. Bomh. 1888, p. 197 ; Anderss. Sverig. Chlor. 1890, p. 
16; B6rg. Freshw. Alg. Faeroes, 1901, p. 224. 

Semicells with a slight undulation in the middle of 
the retuse upper parts of the sides. It has the appear- 
ance of a reduced G. imp^esstdum in which the undula- 
tions are not nearly so prominent. 

Length 20-23 /x ; breadth 15-16-5 /x. 

Widely distributed in the British Islands and in continental 
Europe. 

Var. nanum Wille. (PI. LXXII, fig. 34.) 

C. Meneghinii var. nanum WiUe, Ferskv. Alg. Nov. Semlj. 1879, p. 43,. 
1. 12, f. 35; West, Alg. W. Ireland, 1892, p. 149. 

A small variety with elliptic-hexagonal semicells; 
lower parts of sides upwardly diverging, upper parts 
with a minute median undulation, apex truncate and 
straight. 

Length 19 /a ; breadth 15 /a ; breadth of isthmus 6 /x ; 
thickness 11 /x. 

Ireland. — Cromagloun, Kerry ! 

Geogr. Distribution, — Nova Zembla. 

The actual form of the semicell of this variety is nearer that 
of C. perpicsillum than C Meneghinii, but the depth of the 
constriction and the form of the vertical view are different. 



110. Cosmarium angulosum Breb. 
(PI. LXXII, figs. 35, 36.) 

Cosmarium angulosum Breb. Liste Desm. 1856, p. 127, t. 1, f. 17 ; Cooke,. 

Brit. Desm. 1886, p. 93, t. 42, f . 18 ; Roy & Biss. Scott. Desm. 1894, p. 

42 ; Nordst. Index Desmid. 1896, p. 45 ; G. S. West, Alga-fl. Cambr, 

1899, p. 216 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 93 ; Alg. N. 

Ireland, 1902, p. 35 ; G. S. West, Alg. Third Tanganyika Expedit. 1907, 

p. 119. 
C. Meneghinii Breb. var. angulosum (Breb.) Rabenh. Flor. Europ. Alg. 

Ill, 1868, p. 163 ; Lund. Desm. Suec. 1871, p. 43 ; Kirchn. Alg. Schles. 

1878, p. 148; WiUe, Norges Ferskv. Alg. 1880, p. 30 j Hansg. Prodr. 

Algenfl. B5hm. 1888, p. 195; Do Toni, SyU. Alg. 1889, p. 938; HofP in 

Nordst. Desm. Borah. 1888, p. 198; West, Alg. N. Wales, 1890, p. 289; 

West & G. S. West, Welw. Afric. Freshw. Alg. 1897, p. 119; B5rg. 

Freshw. Alg. Fseroes, 1901, p. 224. 

Cells small, about 1^ times longer than broad (some- 
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times very little longer than broad), deeply constricted, 
sinus narrow and linear ; semicells subquadrate or 
subrectangular, inferior angles scarcely rounded, sides 
straight and parallel, superior angles obliquely truncate, 
apex truncate and straight. Side view of semicell 
subcircular. Vertical view elliptic, ratio of axes about 
1 : 1'7. Cell- wall smooth. Chloroplasts axile, one in 
each semicell, with a central pyrenoid. 

Zygospore globose-octahedral, witli eight subacute 
undulations round the margin. 

Length 14-5-28 /a; breadth 13-5-18 /a; breadth of 
isthmus 3*2-6 jLt; thickness 7*7-9-5 /x. 

England. — Near Bowness, Westmoreland {Bi^isett). 
Pilmoor, N. Yorks ! Skipwith Common, E. Yorks ! 
Near Brigg, Lincolnshire ! Dernford Fen and Wicken 
Fen, Cambridge! Enbridge Lake, Hants (Roy). 

Wales. — Llyn Coron, Anglesey ! 

Scotland. — General ! Zygospore from Blackball, 
Kincardine {Eoy SfBissett). 

Ireland. — Gortahork, and Loughs Connell and 
Magrath, Donegal ! Dublin and Wicklow {Archer), 

Geonr, Dislribidion, — France. Germany. Bohemia 
and Galicia in Austria. Norway. Sweden. Den- 
mark. Faeroes. Siam. Australia. United States. 
Central Africa. 

C. aiKjulosum is closely related to C. Mciufjhiiiii, hut is 
(listingiiished from it by the strai^flit sides and a])ex of tlio 
semicells, the truncate upper angles, and the greater 
antrularitv of the semicells. That these distinctions were 
justifiably regarded as specific in character received con- 
firmation on the discovery of the zvyospore bv ^Messrs. Hoy 
and Bissett. ^J'his zygospore difPers much from that of ( '. 
Me)i('(/hhiii, being furnished with a few rather low pro- 
tuberances instead of spines. 

Var. concinnum (Rabenh.) West & G. S. West. 

(PI. LXXII, figs. 37, 38.) 

E wist mm concinnum Rabonh. Alj^^. Eiirop. 1802, no. 1303 cum fiir- 
Cosmariiun concinnum Keinsch Spec. Gen. Alg". 1807, p. 140, X. 2'2 B. I. 
f. 1-7 (forma?) ; Kucib. Desmidyja Ciastonia, 1892, p. 371 ; Turn. 
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Freahw. Alg. E. India, 1893, p. 48, t. 7, f. 21 ; Roy & Biss. Scott. Desm. 
1894, p. 44; West & G. S. West, Alg. Madag. 1895, p. 59, t. 9, f. 23; 
Nordst. Index Desm. 1896, p. 78; West & G. S. West, Alg. S. England, 

1897, p. 487 ; Borge, Siisswasseralgen SM-Patagon. 1901, p. 25. 
Didymidium {Cosmarium) coneinnum Beinsch, Algenfl. Fiank. 1867, p. 

110, t. 9, f. 3. 

Cosmarium Meneghinii Breb. var. coneinnum Kabenh. Flor. Europ. Alg. 

111, 1868, p. 163 ; Wittr. Skandinav. Desm. 1869, p. 12 ; Kirchn. Alg. 
Schles. 1878, p. 148 ; Hansg. Prodr. Algenfl. B6hm. 1888, p. 195 ; De 
Toni, Syll. Alg. 1889, p. 938; Schmidle, Lappmark Siisswasseralgen, 

1898, p. 27. 

C coneinnum var. Iseve WiUe, Norges Ferskv. Alg. 1880, p. 30, t. 1, f . 12 ; 

Lagerh. Bidrag Sver. Algfl. 1883, p. 54; Nordst. Freshw. Alg. N. Zeal. 

1888, p. 58; West, Alg. W. Ireland, 1892, p. 149. 
C. Meneghinii forma Isevis Boldt in Bih. K. Sv. Vet.-Akad. Handl. xiii, 

1888, p. 31. 
C. angulosum var. coneinnum (Eabenh.) West & G. S. West, Freshw. 

Chlorophy. Koh Chang, 1901, p. 91; Alg. N. Ireland, 1902, p. 35; 

Freshw. Alg. Orkneys and Shetlands. 1905, p. 22; G. S. West, Alg. 

Third Tanganyika Expedit. 1907, p. 119. 

Cells a little smaller than in the type ; upper angles 
of semicells obliquely truncate or retuse; sides of 
semicells sometimes very slightly concave. 

Length lO'b-lS /i; breadth 8-12 /a; breadth of isth- 
mus 2'6-4'5 fi ; thickness 4*5-6'5 fi. 

England. — Puttenham and Thursley Commons, 
Surrey ! Enbridge Lake, Hants (Roij). 

Wales. — Glyder Fawr and Snowdon, Carnarvon- 
shire {Roy). 

Scotland. — Sutherland ! Ross, Inverness, Aberdeen, 
Kincardine, Forfar, Perth, and Argyll {Roy ^- Bissett). 
Outer Hebrides ! Orkneys ! Shetlands ! 

luELAND. — Several localities in Donegal ! Near Fox- 
ford, Mayo ! Derryclare Lough, Clifden, Ballynahinch, 
and Lakes B. of Lough Bofin, Gahvay ! Adrigole, 
Kerry ! Slieve Bearnagh, Down ! 

Geoqr. Distrihidion. — France. Germany. Galicia in 
Austria. Norway. Sweden. Greenland. India. 
Australia. New Zealand. Madagascar. Central 
Africa. Uruguay. Argentina. Patagonia. 

This variety can scarcely be separated from C. anguhisuviy 
as it differs only in its smaller size and the retuseness of the 
upper angles. The latter arc, however, commonly truncate 
as in typical C. angulosum. In all forms the cell-wall is 
smooth with no trace of punctulatioris. 
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111. Cosmarium difficile Liitkem. 
(PI. LXXIII, figs. 1-3.) 

Cosmarium difficile LUtkem. Desm. Attersees, 1893, p. 551, t. 8, £. 3 ; 
Nordst. Index Desm. 1896, p. 108 ; West & G. S. West, Alg. S. England, 
1897, p. 487 ; Some Desm. U. S. 1898, p. 303 ; G. S. West, Alga-fi. 
Cambr. 1899, p. 217 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 93 ; 
Alg. N. Ireland, 1902, p. 35 ; Scott. Freshw. Plankton, 1, 1903, p. 526 ; 
Freshw. Alg. Orkneys and Shetlands, 1905, p. 22. 

Cells small, about 1^ times as long as broad, deeply 
constricted, sinus narrowly linear with a slightly 
dilated apex ; semicells subrectangular with an elevated 
apex, basal angles rectangular and rounded, lower 
part of sides slightly retuse, upper part of sides retuse 
and converging towards the apex, which is convexly 
truncate with a minute median depression ; with three 
transverse rows of minute scrobiculations across the 
semicells, one close to the base, one above the middle, 
and one just below the apex. Side view of semicell 
oblong-ovate. Vertical view elliptic-oblong, with a 
slight tumour at the middle on each side, and with i\ 
ring of about 8 minute (apical) scrobiculations surround- 
ing about 4 central ones. Cell-wall very minutely and 
densely punctate. Chloroplasts axile, one in each 
semicell with a central p^'renoid. 

Zygospore unknown. 

Length 28-33 /x; breadth 20-22-5 /x ; breadth of 
isthmus 4-GjLt; thickness 1 2*5-13 /x. 

Ex(;laxi). — Cumberland ! "Westmoreland I "\V., X.. 
and E. Yorks ! Essex ! Cambridge I Surrev ! Hants I 
Wilts! Devon! Cornwall! 

Walks. — Llyn Bochlwyd, Llyn Gwynant, Y Foel 
Fras, Grlyder Fawr, and ]Moel Siabod, Carnarvonshire I 
Merioneth ! Radnor ! 

Scotland. — Rhiconich, Sutherland! Inverness ! Ross ! 
Forfar ! Perth ! Cuml)ra3 ! Common in the Outer 
Hebrides ! Orkneys ! Shetlands ! 

Irklani). — Doneo:al ! Mavo ! Galway ! Kerrv ! Do^mi 
(up to 2000 ft.) ! Londonderry ! Antrim ! 

(rftH/r. Di>itnhufhni. — France. German v. Austria. 
Poland. Italy. United States. 
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We had for some time reirarded this Desmid as one of the 
forms of C. Meneghinii, and shortly after Lutkemiiller's 
description of the species we expressed this opinion in the 
'Journal of Botany/ xxxiii, 1895, p. 68. Since then, how- 
ever, we have had reason to cliange this view. We find 
C. difficll** to be very widely distributed and remarkably con- 
stant in its characters. It need never be confused with any 
form of C Meiieghinii. The semicells have a characteristic 
form, and the nature and disposition of the minute scrobicu- 
lations give a very distinctive feature to the species. It 
generally occurs in bogs, and most frequently among sub- 
merged Sphagnum y in which situations C. Jleneghinii is very 
rarely found. Messrs. Roy and Bissett, and also Archer, must 
have observed this Desmid manv times in their examination 
of Scottish and Irisii Alga?, but doubtless included it in their 
conception of C Mt^neghinii. Similarly, there is every reason 
to believe that the foreign distribution of C. Meiieghiml 
includes many records of C. difficile. 

The series of minute scrobiculations across the semicells 
are of a similar nature to those on the cell-wall of C. zonatum 
Lund, and C. hhierce Lund. 



Var. sublseve Li'itkem. (PI. LXXIII, figs. 4, 5.) 

? Cosmarium Meneghinii Breb. forma rotutidata Jacobs. Desm. Danem. 
187(}, p. 19S, t. 8, f . 20. 

C. difilcile var. suhlmve Lutkem. Desm. Attersees, 1893, p. 552, t. 8, f . 4 ; 
West & G. S. West, Alg. S. England, 1897, p. 487 ; Schmidle, Lappmark 
Siisswasseralgen, 1898, p. 25; West & G. S. West, Alga-fl. Yorks. 1900, 
p. 93 ; Latkem. Desm. Millst attersees, 1900, p. 8 ; West & G. S. West, 
Alg. N. Ireland, 1902, p. 35 ; Freshw. Alg. Orkneys and Shetlands, 1905, 
p. 22 ; Further Contrib. Freshw. Plankton Scott. Lochs, 1905, p. 484 ; 
Comp. Study Plankton Irish Lakes, 1906, p. 85. 

Semicells with a slightly more convex base and a 
less prominently produced apex, upper (converging) 
parts of lateral margins not retuse ; side view of semi- 
cell slightly thicker ; scrobiculations more numerous 
in the three transverse series ; cell-wall between the 
scrobiculations smooth. 

Length 31-35 /x; breadth 20-22'5/x; breadth of 
isthmus 5-6 jLt ; thickness 13-16 /x. 

England. — Cumberland ! "Westmoreland ! Lanca- 
shire ! Wigton Moor, CulHng worth, Austwick Moss, 
and Cocket Moss, AV. Yorks ! Strensall and Pilmoor, 

VOL. in. 7 
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N. Yorks ! Skipwith Common, E. Yorks ! Surrey ! 
Hants ! Tintagel and Withiel, Cornwall I 

Waleh.— Glyder Fach (at 2200 ft.) and Llyn Geirio- 
nedd, Carnarvonshire I 

Scotland. — Moidart, Inverness ! Loch Cuthaig and 
Loch Fadaghoda, Lewis, Outer Hebrides I Orkneys I 
Shetlands ! 

Ikkland. — Glenties, Loughs Anna and Alachugh, 
Donegal ! Plankton of the lakes in Kerry ! 

Geofjr. Distribittion. — Germany. Austria. Italy. 
N. Sweden. Australia. 

This variety is almost as generally distributed as the 
typical form. It is distinguished by the form of its semicells 
and by the greater number of scrobiculations in tlie trans- 
verse rows. 

112. Cosmarium Clepsydra Nordst. 
(PI. LXXIII, figs. 6, 7.) 

Coimariutn Clepiydra Nordst. Desm. Brasil. 1870, p. 212, t. 3, f. 29; Lund. 

DoBin. Suec. 1871, p. 37 ; De Toni, SyU. Alg. 1889, p. 1046 ; West, Alg. 

EhkI. I^iko Distr. 1892, p. 724, t. 9, f. 30 [figure not good] ; Nordst. 

In(l<»x Dosni. 189(i, p. 74 : Borge, Alg. erst. Regnell. Exped., II. Desmid. 

nK)3, p. 102 [fonmi major']. 
C. liicardia HoinHch, C'nntril). Al^. ot Fung. 1ST5, p. H'^, t. KJ, f. 15 [figuro 

nut good I ; Nordst. Hornholin. Desm. 1888, p. 201 ; De Toni, 8yll. Alg. 

18H9, p. 1(K)7; Horgf, SiiHHW. Chl(»r. Archang. 1S94, p. :U, t. h, f. 3M; 

Hov 4^ IUhh. Scott. I)(»sni. 1S94, p. 42; Borge, Beitriige Alg. Schwoden, 

\m\, p. 4.M, t. a. f. :M- ; forum ]. 
Vi'Hiiti'lla Clepnydra Kuntzt', Kcvis. g<»n. plant. 1S91, ]). 924. 
V. liirnrdid Kuntzc, 1. c. )). 924. 

Cells small, about as loiifif as broad, siibpoh^goiial, 
very dooply constricted, sinus narrowly linear witli a 
slightly dilated apex ; semicells somewhat angularly 
Hubsemicircular or bnx'uUv subtrian^^fular, inferior 
angles oblicpiely bevelled to an obtuse angle, u])per ])art 
of sides slightly convex or almost straight, apex 
obtuselv pointed. Side view of semicell widelv ol)- 
cuneate, upj)er angU^s somewhat obliiiuely truncate, 
apivx rounded-t runcate. Vertical view rhomboidal 
with concave sides and obtuse angles, ratio of axes 
al>o\U I : r(>. Cell-wall smooth. Chloroplasts one in 
each semicell, axile, with a central pyrenoid. 
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Zygospore unknown. 

Length 18-21 /jl; breadth 18-22 /jl; breadth of isth- 
mus 4* 5-6*5 /x ; thickness 11*5-16 /jl. 

England. — Near Bowness, Westmoreland ! 

Scotland. — Near Old Mill, Birsemore Loch, Craigen- 
dinnie Farm, Birkhill, and Bogwartle in Cromar, 
Cambus O'May, Dalbagie, and Ballochbirse, Aber- 
deen ; Crathes, and Bishop's Dam, Kincardine {Boy Sf 
Buseit). 

Geogr. Distribution. — G-alicia in Austria. Bosnia. 
Sweden. Denmark. Finland. Poland. N. Russia. 
Japan. United States. Brazil. Paraguay (a form). 

We think there is little doubt that C Clepsydra Nordst. 
and C. Bicardia Reinsch are forms of the same species. 
Reinsch's figures are not very good, and that of the front 
view appears to be somewhat oblique. The slightly produced 
apices of Reinsch's figure are thus accounted for, as the large 
median inflations are near the apex of each semicell. The 
nearest relative of C Clepsydra is C, tithophorum Nordst., a 
species which is fairly generally distributed in tropical and 
subtropical countries. 

Another Desmid was described under the name of 
Cosmarium Clepsydra by Delponte in 1877 {vide ' Delp. Desm. 
subalp.' p. 8, t. 7, f. 35-36). This plant is regarded by 
Raciborski as a form of C, integerrirmvm (Nag.) Racib. (*' Desm. 
No we ' 1889, p. 79, t. 5, f. 35 ; = ? Eua^trum {Cosmarium) 
integerrimum Nag. ' Gatt. einzell. Alg.' 1849, p. 119, t. 7, 
f. A 1). 

113. Cosmariuin IsBve Rabenh. 
(PI. LXXIII, figs. 8-19.) 

Cowiarium Ixve Rabenh. Flor. Europ. Alg. Ill, 1868, p. 161 ; Nordst. 
Desm. Ital. 1876, p. 29, t. 12, f. 4; ? WoUe, Desm. U. S. 1884, p. 62, 1. 15, 
f . 10 ; Cooke, Brit. Desm. 1886, p. 94 ; Hansg. Prodr. Algenfl. B5hm. 
1888, p. 193 ; Borge, Siissw. Chlorophy. Archang. 1894, p. 26 ; Roy & 
Biss. Scott. Desm. 1894. p. 104 ; West & G. S. West, Alg. Madag. 1895, 
p. 59 ; Nordst. Index Desm. 1896, p. 153 ; West & G. S. West. Alg. S. 
England, 1897, p. 487 ; G. S. West, Variation Desm. 1897, p. 386, t. 10, 
f. 1-6 ; Schmidle, Lappmark Siisswasseralgen, 1898, p. 27 ; Ost-Afrika 
Desmid. 1898, p. 31 ; Liitkem. Desm. Millstattersees, 1900, p. 9 ; West 
& G. S. West, Alga-fl. Yorks. 1900, p. 94 ; Bohlin, Flor. Algol, d'eau 
douce d. Azores, 1901, p. 69 ; West & G. S. West, Freshw. Chlor. Koh 
Chang, 1901, p. 87, t. 2, f . 14 ; Borge, Susswasseralgen Sud-Patagon. 
1901, p. 24; Borg. Freshw. Alg. Fcerotis, 1901, p. 221; West& G. S. 
West, Alg. N. Ireland, p. 35 ; Freshw. Alg. Ceylon, 1902, p. 165 ; G. S. 
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West, W. Indian Freshw. Alg. 1904, p. 285 ; West & G. S. West, Freshw. 
Alg. Orkneys and Shetlands, 1905, p. 22 ; G. S. West, Alg. Third Tan- 
ganyika Expedit. 1907, p. 119. 

C. Meneghinii Breb. var. simplicissimum Wille, Norges Ferskv. Alg. 1880, 
t. 1, f. 11a. 

Euastrum (Cosmarium) Iseve Gay, Monogr. loc. Conj. 1884, p. 59. 

Euastrum {Cosmarium) leiodermum, Gay, 1. c. p. 58, t. 1, f. 16. 

Cosmarium Meneghinii Breb. var. subhexagonuni Hansg. Prodr. Algenfl. 
Bohm. 1888, p. 279. 

C. leiodermum Hansg. 1. c. 1888, p. 194, 247. 

Ursinella Ipevis Kuntze, Revis. gen. plant. 1891, p. 925. 

U. leioderma Kuntze, 1. c. p. 925. 

Cosmarium Oerstenhergii Richter, Phycotheca Univers. XIII, 1895, no. 635 
cum fig. a et b ; in Hedwigia, 1895, p. 23, fig. a — c (p. 24). [Vide 
Nordst. Index Desm. 1896, p. 153; et Schmidle, Beitr. Algenfl. Afrik. 
1901, p. 66.] 

Cells small, about 1^ times as long as broad, very 
deeply constricted, sinus narrowly linear with a dilated 
apex; semicells semi-elliptic or semi-oblong-elliptic, 
with the basal angles slightly rounded or much 
rounded, apex narrowly truncate and retuse. Side 
view of semicell ovate-elliptic. Vertical view elliptic, 
ratio of axes about 1 : 1*5. Cell- wall delicately and 
often somewhat sparsely punctate or punctate-scrobi- 
culate. Chloroplasts axile, one in each semicell, with 
a central pyrenoid. 

Zygospore angular-globose, smooth, angles slightly 
thickened. 

Length 1 5-34 /x ; breadth 1 1 '5-23 jn ; breadth of 
isthmus li'8-G*7/Li; thickness 9-13 jn; diam. of zygo- 
spore 22-25 fji. 

ENcUiANi). — Westmoreland ! W". and X. Yorks 1 
Essex! Kent! Hants (/u>//). Cornwall I {Munjmtnd). 

Wales. — Radnor ! 

Scotland. — Fouley, Aberdeen {Ron Sf Bis,'<rff), (ilas 
Mhoel, Perth ! Ar^^vll ! Cumbrae ! Orknevs ! 
Shetlands ! 

Irklani>. — Errigal, Loughs Xacung and Spi-oulo. 
Donegal! Slieve Donard, Down (at 2000ft.) ! Dublin 
and Wicklow (Arrhrr), 

(froar, DisfrihutioiK — France. Germany. (lalicia 
in Austria. Hungary. Italy. Spain. Portugal. 
Norway. Poland. X. Russia. Faeroes. Xova 
Zembla. India. Ceylon. Burma. Siam. Australia. 
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Madagascar. Central and E. Africa. Azores. United 
States. W. Indies. Ecuador. Uruguay. Argentina. 
Patagonia. 

C. IdBve is a species with a wide distribution and a varied 
habitat. It does not frequent Sphagnum-'dreas, but tlirives 
in small pools, ponds, ditches, and on dripping rocks. It may 
sometimes be obtained in great abundance with scarcely any 
intermixture of other Alga). We have examined two such 
pure collections, one from the north of France and one from 
Hanka Deela, Somaliland. The form of the semicells is 
somewhat variable, especially with regard to the roundness 
of the basal angles and their general inflation. The slight 
retuseness in the middle of the apex is characteristic of all 
forms of the species. 

The zygospores occurred abundantly on rocks in a river- 
bed in Koh Chang in the Gulf of Siam (consult W. & G. S. 
West, ' Freshw. Chlor. Koh Chang,' 1901, p. 87, t. 2, f. 14). 
Wo had previously attributed a spiny zygospore to this 
species, but we now know this to be an error (consult W. & 
G. S. West, ^New and Int. Freshw. Alg.' 1896, p. 154, t. 4, 
f. 35 ; and West, ' Alg. aq. dulc. Lusitan.' 1892, p. 1502). 

Borge has described a " forma viajor " from South Pata- 
gonia, but in size this form scarcely exceeds the dimensions 
of some of the common and widely distributed forms (consult 
Borge, ' Siisswasseralgen Siid-Patagon.' 1901, p. 24, t. 1, 
f. 7; length 32-36 /li; breadth 23-26^). 

The smallest known forms have been described from Central 
and West-central Africa (C lieve var. mimimcm West & G. S. 
West, ^ Welw. Afric. Freshw. Alga?,' 1897, p. 119, t. 368, f. 6). 

Var. octangularis (Wille) iwh. (PI. LXXIII, fig. 20.) 

Cosmarimn Meneghinii Breb. forma octangularis Wille, Ferskv. Alg. Nov. 
Semlj. 1879, p. 43, t. 12, f. So; Boldt, Desmid. Gronland, 1888, p. 13; 
West, Al«r. W. Ireland, 1892, p. 118; Alg. Engl. Lake Distr. 1892, 
p. 72(3 ; West & G. S. West, Alg. S. England, 1897, p. 487 ; G. S. West, 
Alga-fl. Carabr. 1899, p. 216 ; West & G. S. West. Alga-fl. Yorks. 1900, 
p. 93 ; Alg, N, Ireland, 1902, p. 35 ; Freshw. Alg. Orkneys and Shctlands, 
1905, p. 22. 

C. Ifeve Ral^enli. var. undulata Schraidle, Alg. Geb. Oberrheins, 1893, 
p. 548, t. 28, f . 5 ; Beitr. alp. Algenfl. Ib96, p. 387 ; Lappniark Siiss- 
wasseralgen, 1898, p. 27. ^ 

Semicells angular, irregularly 8-sided including the 
broad base ; each lateral margin consisting of three 
short, straight, or very slightly concave sides ; apex 
retuse as in the type. 
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Length 21-25 /x,; breadth 17-19 /x,; breadth of 
isthmus 6*5-7*5 fi. 

England. — Cumberland ! Westmoreland ! W., N., 
and E. Yorks ! Cambs ! Oxfordshire ! Middlesex ! 
Surrey ! Kent ! Cornwall ! 

Wales. — Llvn-an-afon, Carnarvonshire ! 

Scotland. — Rhiconich, Sutherland ! Inverness ! 
Perth ! Orkneys ! Shetlands ! 

Ii.'ELAND. — Not uncommon ! Plankton of Lough 
Corrib, Galway ! 

Geogr. Distribution. — Germany. Sweden. Portugal. 
Bosnia. Nova Zembla. Greenland. Azores. United 
States. 

This variety has usually been regarded as one of the forms 
of C, Meneghinii, but we think it has greater affinities with 
C. Iseve than with C. Meiieghinii, It has a wide distribution 
in the British Islands, but does not appear ever to be 
abundant. 

Var. septentrionale Wille. (PI. LXXIII, figs. 22-25.) 

C. Iseve Babenh. var. septentrionale Wille, Ferskv. Alg. Nov. Seinlj. 1879, 
p. 43, t. 12, f. 34; West, Desm. Massachusetts, 1889, p. 18, t. 3, f. 19 ; 
De Toni, Syll. Alg. 1889, p. 935; West & G. S. West, Alg. S. England, 
1897, p. 487 ; G. S. West, Alga-fl. Cambr. 1899, p. 216; Variation Dosm. 
1899, p. 387, t. 10, f . 7-9 ; West & G. S. West, Alga-fl. Yorks. UKX), 
p. 94 ; Freshw. Alg. Ceylon, 1902, p. 160 ; Alg. N. Ireland, 1902, p. 35 ; 
Scott. Freshw. Plankton, I. 1903, p. 527 ; Freshw. Alg. Orkneys and 
Shetlands, 1905, p. 23. 

Cells hexagonal; semicells with rectangular basal 
angles, lower third of the sides parallel or slightly 
outwardly divergent, upper two-thirds (superior lateral 
margins) convergent, straight, slightly retuse, or 
biundulate, apex narrowly truncate and retuse (some- 
times almost emarginate); vertical view with sub- 
truncate poles ; side view of semicell broadly or 
narrowly ovate-elliptic. Cell-wall smooth. 

Length 24-28 /x; breadth 15-22 /i; breadth of 
isthmus 4*8-6*5/x; thickness 9-13 /i. 

England. — Westmoreland ! Lancashire ! AV. and 
N. Yorks ! Leicestershire (I^o!/)- Essex ! Cambs ! 
Middlesex ! Surrey ! 
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Scotland. — Locli Ruthven, Inverness ; Slewdrum, 
Aberdeen ; Nigg, Kincardine ; Bracklin, Perth ; Alva 
Glen, Stirling (Ron Sf Bissett). New Galloway, Kirk- 
cudbright ! Orkneys ! Shetlands ! 

Ireland. — Donegal ! Galway ! Kerry ! Londonderry ! 
Down ! Armagh ! 

Geogr. Distribution. — France. Germany. Hungary. 
Italy. Norway. Sweden. Nova Zembla. Ceylon. 
Burma. E. Africa (Somaliland). United States. 

This variety is frequent in the British Islands, and the 
extreme forms scarcely appear to belong to C. Iseve, It is 
not possible to discriminate between the various forms-4net 
with, as the complete range of variation known can be found 
amongst individuals in the same collection, and the two halves 
of the same cell may be very different from each other. The 
variation is principally in the angularity of the semicells and 
in the character of the superior lateral margins, the latter 
often exhibiting a marked undulation. 

In a pure collection from Somaliland all intermediate stages 
between typical C Iseve and the var. septentrionale were 
observed. 

Var. cymatium West & G. S. West (PL LXXIII, 

fig. 21.) 

C. Iseve Eabenh. var. cymatium West & G. S. West, Freshw. Alg. Or^eys 
and Shetlands, 1905, p. 23, t. 1, f. 19. 

Basal angles of semicells somewhat less rounded 
than the average, lateral margins minutely undulate. 

Length 24-27 /jl; breadth 17-18 /jl; breadth of 
isthmus 4*6-5 /jl. 

Scotland. — Hoy, Orkneys ! 

This variety is at once distinguished by the regular and 
minute undulation of the lateral margins of the semicells. 



114. Cosmariuin monochondrum Nordst. 
(PL LXXIII, fig. 26.) 

Cosmarium monochondrum Nordst. Norges Desm. 1873, p. 17, t. 1, f . 6 ; De 
Toni, Syll. Alg. 1889, p. 1002; Roy & Bias. Scott. Desm. 1894, p. 169; 
Nordst. Index Desm. 1896, p. 175. 

Ursinella monochondra Kuntze, Kevis. gen. plant. 1891, p. 925. 
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Cells minute, about as long as broad, deeply con- 
stricted, sinus open and subrectangular, with an acu- 
minate apex ; semicells obversely subsemicircular (or 
elliptic-cuneate with convex sides which widely diverge 
upwards), angles slightly produced and obtuse, apex 
very broad and slightly convex, with a small wart in 
the centre of the semicell. Side view of semicell sub- 
circular, with a minute protuberance at the middle on 
each side. Vertical view rhomboid-elliptic, ratio of 
axes about 1 : 1*5, with a small rounded wart at the 
middle on each side, poles minutely produced. Cell- 
wall thin and smooth. 

Zygospore unknown. 

Length 12-13 /jl; breadth 12-13 /x, ; breadth of 
isthmus 7 /x, ; thickness 9 fi. .f 

Scotland. — Loch Ruthven, Inverness; Dinnet, Birse- 
more Loch, and south side of Birsemore, Aberdeen 
{Boy Sf Bissett), 

Geogr. Distribution. — Norway. 

We have not seen this species. Perhaps it is nearly related 
to (\ Sphagiiicoluvi. 

115. Cosmarium Thwaitesii Kalfs. 
(PI. LXXIII, fios. 27, 2S.) 

Conmarium Thwaitesii. Half's, Brit. Dcsin. 184-S, p. l{)\), t. 17. f. S; Aivh. in 

Pritch. Infiis. lS()l,j). 7^5 ; Kabcnli. Flor. Eun)}*. \h^. Ill, lsr.8. p. 17"); 

Liiml. Dcsm. Siuv. 1S71, p. 47, 52; West. Alir. W. Iivland, 1s«>l>. 

p. im-, Wii. Enj^^l. Lake Distr. ist)2, p. 72\); Kov \ liiss. Scott. l>.'sin. 

1894, J). 17(); Uutw. Flor. Glon. Okolic Tarnap(»la, lS\n, p. s:j ; Nordst. 

Index Desiii. 189(5. p. '2o^ : West \ (i. S. West. Al^^. S. En<rlana. lsi>7. 

p. 492; Al^ra-fl. Yorks. UHK). i>. 94. 
Dy»ithinrtium Thvaitesii Keinseh. Al^<»nfl. Franken. 1S()7,]). 177: I>e'l'*'ni. 

Syll. Al«,^ 1889, p. 8<K). 
Cosmarium Thwaiteaii a. tt/picum Klobs, l)esin. Ostprniss. 1879. p. 2<>. 
CaJoniliminis Thwaitesii (Ralfs^ Seliaarsehm. in Maufvar Novrn. Iinp«)k. 

vi. 1882. p. 7:t : 'f Wolle. Desni. U. 8. 1884. \k .'»«). t. 12. f. 19 . t. ."io. t. 2s ; 

C'ooke, Hrit. Desni. 1887. i>. 12(). t. 14. f. ."> ; W.st. Al;:. N. Vcrks. I8s«i. 

p. 293; Al^^ N. Wales, 18<M>. p. 291. 

(/olls of moderate si/e, 2-2.} timers as loiio- as l)r()a(l, 
sliglitly constricted ; semicells ol)loiii>- oi' sul)(»lli])tic- 
oblonij;', sides siil)|)arallel, slii»'lirly convex, and very 
faintlv converi^rinu* ii])war(ls, a])cx rounded oi* sliolitlv 
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truncately rounded. Side view of semicell slightly 
narrower than front view. A^ertical view very broadly 
oblong-elliptic. Cell-wall minutely and indistinctly 
punctate. Chlorojjlasts axile, one in each semicell, 
each with two pyrenoids transversely disposed. 

Zygospore unknown. 

Length 58-75 fi ; breadth 2G*5-30'5 /x ; breadth of 
isthmus 20-29 fi ; thickness 24-20 /x. 

England. — Westmoreland I (Busett), AV. and N. 
Yorks! Gloucestershire {litaifs), Middlesex! Surrey! 
Devon ! 

Wales. — Capel Curig, Carnarvonshire ! Dolgelly, 
Merionethshire ! Swansea, Glamorganshire (Italfs). 

Scotland. — Aberdeen, Kincardine, Forfar, Perth ! 
{lioi/ ^' Bus(dty.{. 

Ikkland. — Loughs Aunierin and Derryclare, Gal way ! 
Sugarloaf Mountain and Carrantuohill, Kerry ! Dublin 
and Wicklow {Archer), 

Geofjr. Dutrihidion. — France. Germany. Austria 
and Galicia. Hungary. Italy. Bornholm. Norway. 
Sweden. Finland. Poland. Russian Lapland. N. 
and S. Russia. Franz Joseph Land. New Zealand. 
Abyssinia. United States. 

C, Thwaitesii, although widely distributed, is relatively a 
rare species. We have only found isolated individuals among 
submerged Sphnyitmn, 

A' ar. penioides Klebs. (PI. LXXIII, figs. 29, 30.) 

Cosmnrium Thwaitesii Kalf.s b. penioides Klebs, Dosni. Oatpreuss. 1879, 
p. 26, t. 8, f. 5-7 ; Bor^^o. Clilor. Xorska Finmark. 1892, p. 11 rfonna"i ; 
Liitkem. Desm. Attorseos, 1893, p. 555 : Borjjfc, Siissw. Chlor. Archang. 
1894, p. 22. 

Cells stouter than in the ty])e and proportionately 
shorter, sides of seniicells more convex. 

Length 54-68 /I ; breadth 27-31 /i; breadth of 
isthmus 22-2() /x. 

Scotland. — Xeai* Al)erdeeii ! 

Gecxjr. VisfrihtifloH. — Germany. Austria. Sweden. 
X. Russia. 
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11(3. Cosmarimn Cucurbita Bveb. 
(PL LXXni, tigs. 31-3:3 ; PI. LXXIV, fig. 3.) 

Co»jniiniiin Ctcurbiia Breb. in Desinazi^res' PI. Crypt. France, tuac. 23, 
IMl. no. 1103, dim fig. : Haifa in Ann. Mn^. Nat. Eixt. IHM, p. 385, 
t. II, f. lU; BalfB, Brit. Deem. 1848, p. lOS, t. 17, t. 7] Breb. Liste 
Degm, 1B56, p. 133 ; Aieb. in Pritch. Infos. 1861, p. 735 1 Kabenh. Flor. 
Europ. Alg. Ill, ises, p. 174; Lund. Deem. Suec. 1871, p. SI ; Elfv. 
Anteck. Fiusica Desni. 1881, p. 14 1 Arch, in Ann, iSng. Nat. Hiat. eer. 5, 
xn, p. 1*6 ; Wert, Alg. W. Ireland, 1892, p, 162 i Alg. Engl. Lake Diatr. 
1892, p. 729 ; Lutkem. Desm. Attersees, 18«3, p. 549 ; Boy & Bias. Scott. 
Desra. 18B+, p. +4; Nordet. Indei Desm. 1806, p. 92; Wert 4 G. S. 
Wait, We!w. Afrii;. Preshw. Alg. 1897, p. 176; Alg. S. England, 1897, 
p. 192; Alga-B, YorkB. 1900, p. 94; Liitkem. Deaiu. MillBtatt«rseeB, 
190U, p. 8; BOrg. PrBBhw. Alg. F»roi'9, 1901, p. 230; West & O. S. 
West, Alg. N. Ireland, 1902. p. 41 ; Laraen, Freshw. Alg. E. Greenland, 
19(H, p. 84 ; West II O. S. Wert, Freshw. Alg, Orkneys and Shetlands, 
1*1.^, p. 2.T ; Bot^'. BeitragB Alg. Schweden, 1906, p. 35. 

DijsiihiMlijini Cnturbita (Breb.) Griin. in Verhnnd. d. Eool.-bot. Oes. 
Wien. iHr.N, p. 483; ReiuscJi. Algenfl. Frank. 1879. p. 179 [in parti ; 
\K- Toni, Syll. Alg. 1889. p. S81 ; Turn. Freshw. AJg. E. India, 1883, 
p. 44 ; Schuiidle, Beitr. Algenfl. Schwarzwald. u. Bhoineb. 1893, p. US ; 
Luppinarfc SilBBwaaseralgea, 1898, p. 19. 

Calotylitidnit Cvcurbifa (Br^b.) Kirchn. Alg. Schl^B. 18T8. p. 143 ; Wollc, 
Desm. D. S. 1884, p. 54, t. 13, t. 14; Cooke, Brit. Demu. 1887, p. 135. 
t, 44, f. 7; Hanag. Prodr. Algenfl. BUhin. 186W. p. ISS; West, Alg, 
N, WEiles, 1890, p. 291 ; Schmidt, Orundl. Algenfl. Ltinebarg. Heide, 
1903, p, 34. 

CointurifM PalangtUa Br£b. Tar Dtbaryi Rabenh. Flor, Europ. Alg. III. 
1868, p. 174 ;:= C. Fatangula De Bary, Conj. I»u8. p. 72, t, I), f. 61] ; 
Norilst. Alg. »q. dulc. et. Char. Sandvic. 1878, p, 13; Wille, Norgen 
Ferskv, Alg. 18S0, p. 37 ; West, Alg, W, Ireland, 1893, p, 11)3 i Alg. 
Engl. Lake Diatr. 181)2, p. 728; Liltkem. Deam. Atlurseea, 18ti3, p. o48; 
Botgo, Beitrftge Alg. Sohweden, 1906, p. 3S. 

Dyfphincfium Dtbaryi Keimerl, Desm. alpin. 1881, p. 593. 

Cells small, almost cylindrical, about twice as long 
as broad, slightly constricted, sinus a slight notch ; 
semicells snbquadrate, lateral margins subparallel and 
very slightly convex, upper angles rounded, apex 
convex or convex-trnncate. Vertical view circular. 
Cell-wall punctate, Chloroplasts axile, one in each 
seraicell, with a central pyrenoid and several very irre- 
gular ridges. 

Zygospore globose and veri-ucose. 

Length 29-51 ft; breadth lo~2iji; breadth of 
isthmus 14-21 ft ; diam. zygosp. without warts 
30-37 fi. 

Knglasd. — Cumberland ! Westmoreland ! (Rttl/a). 
Lancashire ! W. and N. Yorks (up to 2000 ft., with 
zygospores on Whernside)! Cheshire(/iIai/«}. Warwick 1 
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(Wills), Gloucester (Balfs). Surrey (zygospores from 
Thursley Common) ! Sussex {Balfs). Kent ! Hants ! 
Wilts ! Devon ! Cornwall ! 

Wales. — Common ! At 2700 ft. on Glyder Fawr 
and at 2200 ft. on Glyder Fach, Carnarvonshire ! 

Scotland. — General! {Ron ^ Bissett), Common in 
the Outer Hebrides ! Orkneys ! Shetlands ! 

Ireland. — General, but not very abundant ! 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Hungary. Italy. Norway. Sweden. 
Denmark. Finland. Poland. N. and S.Russia. Faeroes. 
Greenland. Singapore. Australia. W. Africa. United 
States. W. Indies. 

C. Cucurhita occurs most abundantly in Sphagnum- 
hogs, and is frequently associated with Euastrum in»igne, 
Xanthidiuin armatum, Arthrodesmtcs Incus, Gyrnnozyga monili- 
farmis, and other bog-loving species. It is distinguished by 
its shortly cylindrical cells, with the evident median con- 
striction, by the strongly punctate cell-wall, and by the single 
central pyrenoid in each axile chloroplast. The poles of the 
cell exhibit much variation in form; sometimes they are 
hemispherical, but more often considerably flattened. The 
species varies greatly in size, the smallest known form (var. 
minimum W. & G. S. West, 'Welw. Afric. Freshw. Alg.^ 
1897, p. 176) having a length of only 12*5 ju and a breadth of 
7*5 ju. The average size of the British examples is about 40 /a 
in length and 20 jj, in breadth. 

We are convinced that the Desmid which has frequently' 
been recorded as " C. Palangula Breb. var. Debaryi Rabenh." 
is only one form of C Cucurhita, as it agrees with the latter 
species in all its essential features. 

The adult zygospores of C. Cucurhita are globose and 
verrucose. We had at one time described them as smooth 
(vide West, in ' Naturalist,' Aug. 1891, p. 246 ; W. & G. S. 
West, ' Alg. S. England,' 1897, p. 492, t. 6, f. 26), but have 
since found that these zygospores were immature. 

Forma major. (PI. LXXIV, fig. 2.) 

C. Cucurhita forma major West, Alg. W. Ireland, 1892, p. 162. 

Length 60 fi ; breadth 30 /x, ; breadth of isthmus 25 /jl. 
Ireland. — Ballynahinch, Gralway ! 
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Forma latior. (PI. LXXIV, fig. 1.) 

C. Cucurhita forma major et latior. West, Alg. Engl. Lake Distr. 1892, 
p. 729. 

Length 42 fi ; breadth 27 fi. 

England. — Kirk Fell, Cumberland! Loughrigg, 
Grisedale Tarn, and Brandreth, Westmoreland ! 

A^ar. attenuatum G. S. West. (PI. LXXIII, figs. 

34-3G.) 

Dysphinctitim Cucurbita (Breb.) Hansg. fonna ad apices versus attenuata 
ibique late rotundato-truncata, Schinidle, Beitr. alp. Alg. 1895, p. 347, 
t. 14, f. 16. 

Cosmarium Cucurhita Breb. var. attenuatum G. S. West, W. Indian 
Freshw. Alg. 1904, p. 286, t. 464, f . 18. 

Semicells distinctly attenuated towards the apices, 
which are rounded-truncate. 

Length 24-46 /jl; breadth 15*2-22 /x, ; breadth of 
apex about 10-12 /x, ; breadth of isthmus 14-20 fi, 

England. — Mickle Fell, N. Yorks ! New Forest, 
Hants ! 

Geogr. Distribution, — Germany. W. Indies. 

This variety is usually somewhat suialler than typical 
C. Cucnrbita, The attenuation of the semicells is sometimes 
vcrv marked, but mauv intermediate states exist. 

117. Cosmarium Falangula Bi'c'l). 
(I'l. J.XXIV, Hj-s. 4, 5.) 

Penium FahuKjula Bri'l>. in Diet. univorsfUe d'hist. iiatiir. Paris, vn]. iv, 

1S44, p. 513.* 
Cosmavium PalonfiuJa Ihvl). in Kalfs' Hrit. Dosni. iSls, p. 2\'2: Hrr)). 

Listo Desni. 1S5(). p. 132, t. 1, f. 21 -. Airh. in I'ritch. Intus. 1S()1. p. 73.'); 

Do Not. Dcsni. Ital. 1S()7. p. 41. t. 3. f. L'4 ; Kal.cnh. Fl..r. Kiir..].. Ali:. 

Ill, IHliS, p. 174: Anderss Sveriir. Chlor. 1S<H», p. 1."): Wost. Al^. \V. 

In«land, ls92, p. UJl* ; Liitkeni. Dosni. AttorsiM's, ls*);i, ]>. r>l-l>. lu.y \ 

Hiss. Seott. Dosni. lsi)4, p. 17(): Nonlst. Indox D«'.sni. ls*>i;. j). \\rA -. 

Liitkem. Di'.sni. MilLstiittcrsecs, WKKK p. In : West \ G. S. Wo.st. Al^^a-tl. 

Yorks. IIKK), p. U4; liuri,'*', AIlT- I'rst. Ke«,nK'll. Exped.. II. Dcsniid. llKi3, 

p. 93; BcitrJii^e Al;^. .Sclnvoden, 19(M). j). 3."). 
C. PnhiiKjxda BreV). a. j/i/n'nno/i KaU«'nli. FI'T. Kumjt. Ali;-. 11!, ls»;s, 

• mm ^ 

p. l<o. 
Calorylindrus Pahiuijiiht {\h'v\i.) Kirchn. AIlT- Scldt's. ls7s. p. 1 i:{ ; ('o<.k«', 

Brit. Desni. 1SS7, "p. 12:). t. 41. f. 1> : W,'st. Ali:. N. Walos. Is<k». p. l'<u. 

Diisphinrtimn Palan'jvic (Brrh.) Han.^LC. in Ostorr. B»>t. Z^'it^clir. xxxvii, 

'lSS7. ]>. 99; rnnir. Alj^^onti. H(.Iiin. isss. j.. IM; !),> 'I\.ni. Svll. Ali;. 

ISSU, ]). S79 : Seluiiidlt', Lappniark Si;s>Ma>s('raluron, ISUS. ]►. 1<». 

Cells small, sul)cvliiulrical, al)()ut 2},--] times ns loii*^ 
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as broad, with a slight median constriction ; semicells 
subrectangular, upper and lower angles rounded, apex 
rounded-truncate or subtruncate. Vertical view cir- 
cular. Cell- wall finely punctate-scrobiculate, with the 
punctulations disposed in close transverse series. 
Cliloroplasts axile, one in each semicell, with a central 
pyrenoid and a number of longitudinal ridges. 

Zygospore unknown. 

Length 32-48 /x; breadth 14-17 /jl; breadth of 
isthmus 13-15*5 jli. 

England. — Cocket Moss, near Giggleswick, Cowside 
Beck, Arncliffe, and Old Cote Moor, W. Yorks ! Sub- 
fossil in peat deposit at Filey, E. Yorks ! 

Wales. — Capel Curig! and Pen-y-gwryd {Roy), 
Carnarvonshire. 

Scotland. — Poolewe, Ross; near Brin, Inverness; 
Glen Callater, Aberdeen; Canlochan, Forfar; Rannoch, 
Perth; Alva Grien, Stirling {Roy Sf BissHt). 

Ikkland. — Lower Lake of Killarney and Glen 
Caragh, Kerry ! 

Geogr. Distrilmtion. — France. Germany. Austria 
and Galicia. Hungary. Italy. Norway. Sweden. 
Finland. N. Russia. Azores. Sandwich Islands. United 
States. Guiana. Brazil. 

This species is closely allied to C. Cncnrhita, but differs in 
its relatively greater len^fth, and in the transversely arranged 
and more crowded punctulations of the cell-wall. 

118. Cosmarium subpalangula Elf v. 
(PI. LXXIV, fig. 7.) 

Cosmarium subpalangula Elf v. Anteck. Finska Desm. 1881, p. 14, t. 1, 
f. 11 ; Roy & Biss. Scott. Desm. 1894, p. 175 ; Nordst. Index Desm. 1896, 
p. 246. 

Dysphinctium suhpalaiigula (Elfv.), DeToni, Syll. Alg. 1889, p. 882. 

Cells small, about 1^ times as long as broad, 
doliform, very slightly constricted; semicells ovate- 
truncate, sides convex and convergent upwards, apex 
broadly truncate. Vertical view circular. Cell-wall 
indistinctly granulate, granules in about 4 transverse 



110 BRITISH DESMIDIACE^. 

series. Chloroplasts axile, one in each semicell, with 
a central pyrenoid. 

Zygospore unknown. 

Length 28-32 fi ; breadth 20-21 fi. 

Scotland. — Birsemore Loch, Aberdeen {Boy Sf 
Bissett), 

Geogr. Distribution. — Finland. 

Messrs. Roy and Bissett record this species as " very rare '* 
in the one locaUty in which they found it in Aberdeenshire. 
The granules are stated by Elfving to be indistinct, and 
Lagerheim has described a form from Sweden (forma 
depauperata) in which they are not present : vide Lagerh. in 
' Bot. Notiser/ 1886, p. 47. 

119. Cosmarium parvulum Br^b. 
, (PL LXXIV, figs. 8-10.) 

Cosmarium parvulum Breb. Liste Desm. 1856, p. 133, t. 1, f. 18 ; Arch, in 
Pritch. Infus. 1861, p. 735; Rabenh. Flor. Europ. Algar. Ill, 1868, 
p. 177 ; Lund. Desm. Suec. 1871, p. 50 (forma) ; Nordst. Alg. aq. diilc. 
et Char. Sandvic. 1878, p. 13; Gay, Monogr. loc. Conj. 1884, p. 72; 
Lagerh. Bidrag Amerik. Desm.-fl. 1885, p. 241 ; Cooke, Brit. Desm. 
1887, p. 120, t. 43, f. 8 ; Boldt, Desmid. GrSnland, 1888, p. 11 ; De Toni, 
Syll. Alg. 1889, p. 958 ; Borge, Sussw. Chlor. Archang. 1894, p. 22 ; 
Roy & Bias. Scott. Desm. 1894, p. 170; Nordst. Index Desm. 1896, 
p. 196 ; West & a. S. West, Alga-fl. Yorks. 1900, p. 95 ; Alg. N. Ire- 
land, 1902, p. 41. 

UrsineUa parvula Kuntzc, Revis. gen. plant. 1891, p. 92."). 

Cosmarium obcunentum West, Alg. W. Ireland, 1892, p. 162. t. 21. f. is ; 
Alg. Engl. Lake Distr. 1892, p. 729, t. 9, f. 8 [forma] ; West cS: (i. S. 
West, Alg. S. England, 1897, p. 492. 

Dysphiuctimn jmrvulum (Breb.) Schinidle, Beitr. alp. Alg. 1895, p. 'Ms. 

Cells small, 2-2 1 times longer tluiii broad, very 
slightly constricted, sinus a minute notch ; semicells 
nari'owly truncate-pyramidate, sides commonly very 
slightly convex, but sometimes straight or very slightly- 
concave, upper angles slightly rounded, a])ex truncate, 
slightly convex, straight, or rarely very slightly con- 
cave. Vertical view almost exactlv cii'cular. Cell- 
wall smooth, or delicately and irregularly ])unctate. 
(Chloroplasts axile, one in each semicell, with a central 
])yrenoid and a numbei' of small longitudinal ridges. 

Zygospoi'e . . . ? 

Length oO-4-2 /x ; bivadth 14-17 /x; l)readth of apex 
7'5-9'5/x; breadth of isthmus l'5-14-'.j /x. 
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England. — Near Bowness ! {Bissett)^ Pike of Bliscoe, 
Loughrigg, Grisedale Tarn, and Helvellyn, Westmore- 
land ! Pilmoor, near Thirsk, and Carlton Bank, N. 
Yorks ! Dartmoor, Devonshire ! 

Wales. — Bog above Capel Curig Lakes, Bog below 
Llyn Idwal, Twll Dii, Llyn Grwynant, and Snowdon, 
Carnarvonshire ! 

Scotland. — Lochinver, Sutherland ; Ross ; Brin and 
Skye, Inverness ! ; Slewdrum, Aberdeen ; Cammie, 
Muiryhaugh, Dalbrake and Glen Dye, Kincardine; 
Fife; near Kingshoiise, Argyll {Ro;/ ^' Bissett). Ben 
Laoigh, Argyll ! 

Ireland. — Doochary Bridge and Sproule's Lough, 
Donegal ! Cromagloun, Kerry (with zygospores ?) ! 
Slieve Donard and Slieve Commedagh (at 2000 ft.), 
Down ! Dublin and Wicklow (Archer). 

Geogr. Distribution. — France. Germany. Galicia in 
Austria. Bosnia. Norway. Sweden. K". Russia. Nova 
Zembla. Spitzbergen. Greenland. Ceylon. Singapore. 
Azores. Sandwich Islands (form). United States. 
Brazil. Patagonia. 

C, parvulum is sharply marked off from C, Cucurbita by 
the pyramidate and more angular semicells, with almost 
straight lateral margins. It is slightly shorter than 
C. Palangula, with pyramidate semicells, and a cell-wall of a 
differer)t nature. 

There is no doubt that C obcuneatum is identical with 
C, jparvulum, but we are in doubt concerning the zygospore 
referred to C. obcuneatum, and described from Cromagloun, 
Kerry. This zygospore was globose and 29^ in diameter, 
being furnished with numerous simple spines 10-12 /u in 
length. We have since had reason to suspect that this zygo- 
spore may have belonged to Penium adelochondrum Elf v. 

120. Cosmarium goniodes West & Gr. S. West. 

(PI. LXXIA^ figs. 12, 13.) 

Cosmarium goniodes West & G. S. West, Alg. Madag. 1895, p. 70, t. 
f. 8; Nordst. Index Desm. 1896, p. 131; West & G. S. West, Alg. 
England, 1897, p. 492. 

Cells small, about twice as long as broad, slightly 
constricted, sinus very small and open ; semicells sub- 
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ciineate- quadrate, sides straight or substraight and very 
slightly divergent upwards, basal angles a little rounded, 
upper angles obliquely truncate, apex truncate and 
slightly retuse. Vertical view circular or somewhat 
compressed. Cell-wall smooth. Chloroplasts axile, one 
in each semicell, with a small central pyrenoid. 

Zygospore unknown. 

Length 14*5-20 /jl; breadth 7*5-9-5/ll; breadth of 
isthmus 5 '5-6 fi, 

England. — Thursley Common, Surrey ! 

Geogy. Distribution. — Madagascar. 

Var. subturgidum West & G. S. West. (PI. LXXIV, 

fig. 14.) 

Cosmarium parvulum Breb. forma, Bohlin, Flor. algol. d'eaii douce d. 

Azores, 1901, p. 67, t. 1, f. 30. 
C. goniodes var. subturgidum West &. G. S. West, Alg. N. Ireland, 1902, 

p. 41, t. 2, f. 12. 

Semicells with slightly convex sides and somewhat 
more retuse apices ; vertical vieAV elliptic-circular. 
Cells commonly twisted at the isthmus. 

Length 18-19-2 /x; breadth 8-G-9--1jli; breadth of 
isthmus 6*7 /x; thickness 7*8-8 jll. 

IiiKLAND. — Lonu^hs Macliuo'li and ^laiifrath, and near 
(xleiities, Donegal I 

(trcKjr. I^istrilnitio)!. — Azores. Australia. 

Var. variolatum West & G. S. West. (PI. LXXIV. 

('. goniodes var. variolatum W«'st \ G. S. West, Fr(»shw. Al^, (>rkn<'vs ;iii<l 
Shetlaiuls, lt)or>, ]>. 2:?, t. 1, f. IS. 

Cells relatively shorter and comnioiily twisted at 
tlie isthmus; semieells slii^'htly attenuated, superior 
angles rounded. Side view of semicell ovate-])yra- 
midate. Vertical view l)roadly elli])tic. Cell-wall 
punctulate, punctulations very delicati^ and distant. 
r>-9 visible in the fn^nt view of eaeb semicell. 

Length 20-l21-:>/x; breadth 1 OMi-lii-J ;li ; breadth of 
isthmus S'^)-H'Hfji; thickness 8-5 /^. 

SroTi,AXD. — Near Seallowav. Shetlands! 
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This variety is nearer var. subtiirgidam than the typical 
form. It is characterized by its shorter semicells, its rounded 
apical angles, and its delicately variolated cell-wall. 

121. Cosmarium viride (Corda) Josh. 
(PI. LXXIV, figs. 16-18.) 

Colpopelta viridis Corda in Aim. de Carlsbad, 1834, pp. 179, 206, t. 2, 

f. 28; 1839, p. 241. 
Cosmarium Cordanum Breb. in Rabenh. Flor. Europ. Alg. Ill, 1808, 

p. 177 ; Turner, New and Rare Desni. 1885, p. 934, t. 15, f . 4 [figure 

bad] ; West, Desm. Mass. 1889, p. 18, t. 3, f . 23 j Borge, Sussw. Chlor. 

Archang. 1894, p. 23. 

C. viride (Corda) Joshua, New and Kare Desm. 1885, p. 34, t. 254, f. 3 ; 
Johnson, Rare Desm. U. S. II, 1895, p. 292 ; West & G. S. West, Alg. 
Madag. 1895, p. 71, t. 9, f. 27 ; Nordst. Index Desm. 1896, p. 271 ; West 
& G. S. West, Some Desm. U. S. 1898, p. 311. 

Calocylindrus Cordanus WoUe, Freshw. Alg. U. S. 1887, p. 27, t. 60, f. 28. 
Dysphinctium Cordanum Hansg. Prodr. Algenfl. BOhm. 1888, p. 186. 

D. viride De Toni, Syll. Alg. 1889, p. 885 ; Turner, Freshw. Alg. E. India, 
1893, p. 40. 

Cells somewhat small, about If times longer tlian 
broad, moderately constricted, sinus a very obtuse- 
angled depression ; semicells obovate-circular, widest 
part about one-third from the apex, apices commonly 
very slightly depressed. Vertical view circular. Cell- 
wall punctate. Chloroplasts axile, one in each semi- 
cell, with a central pyrenoid. 

Zygospore unknown. 

Length 41-55 /x; breadth 20-33 /jl; breadth of 
isthmus 14-22 /x. 

England. — Ennerdale, Cumberland ! 

Ireland. — Lakes between Clifden and Roundstone, 
Galway ! 

Geofjr, Didrihutlon. — France. Germany. Bohemia. 
India. Madagascar. United States. Nova Scotia. 

C. viride is a very rare species which is distinguished from 
0. moniliforvie by the broader isthmus and the somewhat 
different form of the semicells, as well as by its punctate 
cell-wall. 

Forma minor West. (PI. LXXIV, fig. 19.) 

C. viride forma minor West, Alg. W. Ireland, 1892, p. 161. 

Length 31-32-5 /ul; breadth 18-19/jl; breadth of 
isthmus 12*5-15 /u. 

VOL. III. 8 
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Ireland. — Ballynahincli and Lough Derryclare, 
Galway ! 

Forma glabra nob. (PL LXVII, figs. 11-13.) 

Dysphinctium glohosum forma sub viride Schmidle, Beitr. Algenfl. Schwarz- 

wald. u. Rheineb. 1893, p. 91, t. 6, f. 13. 
Cosmarium monUiforme forma svhviride Schmidle, Chloroph.-Fl. Torf stiche 

Vimheim, 1894, p. 51, t. 7, f. 7. 

Cell-wall smooth. 

Length 34-39 /x; breadth 18-22 /x; breadth of 
isthmus 14-16 /Lt. 

Scotland. — Harris, Outer Hebrides ! 
Geogr. Distribution. — Germany. 

The outward form of the semicells differs in no way from 
that of typical C. viride, whereas its broad isthmus and 
obovate semicells at once distinguish it from C. monUiforme, 

122. Cosmarium oblongum Bennett. 

(PI. LXXIV, fig. 20.) 

Cosmarium sp. Reinsch, Contrib. Alg. et Fung. 1867, p. 82, t. 12, f. 3. 
Cosmarium oblongum Benn. Freshw. Alg. Engl. Lake Distr. 1886, p. 10, 

t. 1, f. 16 ; Nordst. Index Desm. 1896, p. 185. 
Calocylindms ohlongus Cooke, Brit. Desm. 1887, p. 123, t. 44, f. 8. 
Dysphinctium ohlongiim De Toni, Syll. Alg. 1889, p. 891. 

Cells somewhat small, about 2| times as long as 
broad, moderately constricted, sinus very obtuse- 
angled ; semicells oblong- or ovate-elliptic. Cell-wall 
smooth. Chloroplasts . . . ? 

Zygospore unknown. 

Length 53 /x ; breadth 22 /x ; breadth of isthmus 15 /x. 

England. — Loughrigg, Westmoreland {Bennett), 

Geogr. Distribution . — France. 

We have not seen this species. It should be compared 
with C. munili forme forma elungatn. 

123. Cosmarium Hibemicum West. 

(PI. LXXIV, fig. 21.) 

Cosmarium Hihernicum West, Alg. W. Ireland, 1892, p. 163, t. 21, f. 19 ; 
Nordst. Index Desm. 1896, p. 139. 

Cells somewhat large, about twice as long as broad. 
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slightly constricted, sinus a wide and shallow depres- 
sion ; semicells broadly oblong-elliptic (subrotund), 
apex broadly rounded. Vertical view circular. Cell- 
wall smooth. Chloroplasts parietal, several in each 
semicell, in the form of rather narrow and irregular 
longitudinal bands, each with several small pyrenoids. 

Zygospore unknown. 

Length 90 /x ; breadth 45 /x ; breadth of isthmus 37 /x. 

Ireland. — Small lakes between Clifden and Round- 
stone, and near Ballynahinch, G-alway ! 

This species is distinguished both by its outward form and 
its peculiar chloroplasts. It was obtained in two localities in 
the west of Ireland in 1890, but we have not seen it since. 

124. Cosmarium tiirgidum Br6b. 
(PI. LXXV, figs. 1-3.) 

Cosmarium iurgidum Breb. in Ralfs' Brit. Desm. 1848, p. 110, t. 32, f. 8 ; 

Arch, in Pritch. Infus. 1861, p. 735 ; Lund. Desm. Suec. 1871, p. 51 ; 

Nordst. Freshw. Alg. N. Zeal. 1888, p. 63 ; Gutw. Flor. Glon. Okolic 

Lwowa, 1891, p. 38 ; West, Alg. Engl. Lake Distr. 1892, p. 729 ; Ltitkem. 

Desm. Millstattersees, 1900, p. 12. 
Pleurotctnium turgidum De Bary, Conj. 1858, p. 75, t. 5, f. 31 ; Bolnh. in 

Hedwigia, 1859, p. 21, t. 2, f . 9 ; Rabenh. Flor. Europ. Alg. Ill, 1868, 

p. 144, c. fig. xylogr. p. 104 ; Hauptfl. Zellmembr. u. Hiillgallerte Desm. 

1888, p. 83, t. 2, f . 42, 47. 
Dysphinctium turgidum Grun. in Verh. d. zool. bot. Ges. Wien, 1858, 

pp. 493, 500; Reinsch, Algenfl. Frank. 1867, p. 179; Delp. Desm. 

subalp. 1877, p. 133, t. 21, f . 16 ; Heimerl, Desm. alp. 1891, p. 594. 
Docidium turgidum Wittr. Skandinav. Desm. 1869, p. 20. 
Ccdocylindrus turgidus (Breb.) Kirchn. Alg. Schles. 1878, p. 142 ; Cooke, 

Brit. Desm. 1887, p. 127, t. 44, f. 1. 
Cosmarium Deharyi c. turgidum Elebs, Desm. Ostprenss. 1879, p. 28. 
Cosmaridium turgidum Hans?. Prodr. Algenfl. Bdhm. 1888, p. 245. 
Pleurotmniopsis turgidus (Breb.) De Toni, Syll. Alg. 1889, p. 907 ; Mdbius, 

Austral. Siisswasseralg. 1892, p. 442 ; Liitkem. in 6sterr. botan. Zeitschr. 

xliii, 1893, p. 43, t. 3, f . 26. 

Cells very large, 2-2^ times as long as broad, 
slightly constricted, sinus a rounded notch ; semicells 
ovate-truncate from a broad base, lower angles slightly 
rounded, sides slightly convex and converging upwards, 
apex truncately rounded. Vertical view circular. Cell- 
wall minutely scrobiculate. Chloroplasts parietal, in 
the form of somewhat irregular longitudinal bands, 8 
in each semicell, with several pyrenoids in each. 

Zygospore unknown. 
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Length 184-220 /x; breadth 88-100 /x; breadth of 
isthmus 70-84 /x. 

England. — Near Bowness ! {Bissett) and Loughrigg 
{Bennett)^ Westmoreland. Hawkshead, Lancashire ! 
Henfield, Sussex (Balfs). New Forest, Hants. 
(Bennett). 

Wales. — Near Swansea, Glamorganshire {Rolfs). 

Geogr. Distribution. — France. Germany. Austria and 
Galicia. Bosnia. Sweden. Italy. Denmark. Bornholm. 
Poland. S. Russia. Japan. Australia. New Zealand. 
Patagonia (form). 

C. turgidum is one of the largest and most characteristic 
species of the genus. We have only observed it in abundance 
from near Bowness, Westmoreland. 

The parietal band-like chloroplasts are sometimes con- 
tinuous from end to end of the cell. 

Var. subrotimdatum West. (PI. LXXV, fig. 4.) 

C. turgidum var. suhrotundatum West, Alg. Engl. Lake Distr. 1892, p. 729. 

Cells about twice as long as broad ; semicells inflated 
and subcircular. 

Length 140 /i ; breadth 77ft; breadth of isthmus 60/x. 
England. — Bowness, Westmoreland ! 

Sclimidle has suggested that the outline of this form was 
due to distortion underpressure (i-/(Ze Sclimidle in * Iledwigia/ 
xxxiv, 1895, p. 73). Many Desniids possess cell-walls sulli- 
ciently elastic to exhibit considerable distortion under pressure 
before they rupture at the isthmus. This vfiriety, however, 
does not owe the rounded form of its semicells to such a 
cause. It was most likely produced by vegetative cell-division, 
as we have observed several young semicells of a similar out- 
ward shape which have undoubtedly arisen as a result of 
abnormal cell division. Consult also Delp. 'Desm. subalp/ 
1877, t. 21, f. 5 ! 

125. Cosmarium subturgidum (Turn.) Schmidle. 

(PI. LXXV, fig. 5.) 

Dysphinctium subturgidum Turn. Freshw. Alg. E. India, IHW.i, p. R), 

t. 7, f. 4. 
Cosmarium subturgidum (Turn.) Schmidle, Alg. aus Sumatra, ls9."), 

p. 300. 
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Cells very large, about twice as long as broad, 
slightly constricted, sinus a shallow depression ; semi- 
cells widely ovate from a broad base, apex sub- 
truncately rounded ; cell-wall somewhat sparsely 
punctate. Vertical view circular. 

Zygospore unknown. 

Length 140-150 /x; breadth 66-74 /x; breadth of 
isthmus 60-64 /jc. 

Geogr. Distribution, — India. 

The typical form of this species is not known to occur in 
the British Islands. It differs from (7. iurgidum in its some- 
what smaller size, its more rounded semicells, and less truncate 
apices. 

Forma minor Schmidle. (PL LXXIV, figs. 22, 23.) 

C. suhturgidum forma minor Sclunidle, Alg. aus Sumatra, 1895, p. 300, 

t. 4, f . 2 ; West & G. S. West, Freshw. Chlor. Koh Chang, 1901, p. 92. 
Pleurotasniopsis subturgida (Turn.) Schmidle var. minor Schmidle, Siiss- 
wasseralg. Austral. 1896, p. 305. 

A smaller variety, slightly less constricted than the 
type ; semicells with slightly broader apices (more as 
in G. turgidum) which are sometimes very faintly 
retuse in the middle. Chloroplasts parietal, 4-5 in 
each semicell in the form of longitudinal bands, with 
several pyrenoids. 

Length 88-120 /x; breadth 52-64 /x; breadth of 
isthmus 49-59 fi. 

Ireland. — Small lakes between Clifden and Round- 
stone, Galway ! 

Geogr. Distribution. — Siam. Sumatra. Samoa. 
Australia. B. Africa. 

Schmidle describes what he considers to he the zygospore 
of this form from Australia. It is globose and furnished 
with rather long, slightly curved, and blunt spines. From 
his stated dimensions (diam. 27 /a; spines about 10// in 
length), however, we do not see how the zygospore can 
belong to a Desmid at all approaching C suhturgidum f . minor 
in size. 

E. African forms are recorded by Schmidle as only 66 ju in 
length and 36 /lc in breadth. 
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126. Cosmarium attenuatum Breb. 
(PL LXXIV, figs. 24, 25.) 

Cosmarium attenuatum Br^b. in Kalfs' Brit. Desm. 1848, p. 110, t. 17, 
f . 9 ; Arch, in Pritch. Infus. 1861, p. 735 ; Wittr. Skandinav. Desm. 
1869, p. 15 ; Eoy & Biss. Scott. Desm. 1894, p. 42 ; Nordst. Index 
Desm. 1896, p. 54 j West & G. S. West, Alga-fl. Yorks. 1900, p. 95. 

Calocylindrus attenuatus Cooke, Brit. Desm. 1887, p. 127, t. 43, f. 12. 
[Not Calocylindrus attenuatus Bacib. in Spraw. Kom. fizyjogr. Akad. 
Umiej. Kraiow. xix, 1884, p. 9 = Cosmarium elongatum Racib. 1885.] 

Dysphinctium attenuatum Turn. Freshw. Alg. of E. India, 1893, p. 44. 

Cells rather small, about 2^ times as long as broad, 
slightly constricted, sinus a shallow notch (generally 
rounded) ; semicells attenuate-ovate, apex narrow and 
rounded, not infrequently faintly retuse at the extre- 
mity. Vertical view circular. Cell-wall sparsely 
punctate. Chloroplasts axile, . . . ? 

Zygospore unknown. 

Length 62-64 m; breadth 20-27 /x ; breadth of 
isthmus, 17'5-19'5 /jc. 

England. — Arncliffe and Cowgill Wold Moss, 
Widdale Fell, W. Yorks ! Mickle Fell, N. Yorks ! 
Near Bristol, Gloucestershire (Thivaites). Near Bovey 
Tracey, Devon (Bennett), 

AVales. — Near Swansea, Glamorganshire (If a If s), 

Scotland. — Briii, Inverness (ii'o// l^ BIssctt), 

Geofjr. Vi^itribution, — France. Norway. Spitzbcrgen. 

India. 

In external form this species more nearly resembles Pciiunn 
cnrtum than anv other Desmid. Its semicells are, however, 
more attenuated, and the cell-wall is differently ])unetate(l. 
Ralfs states that it differs chiefly from FenuLm cnrtum in the 
chloroplasts, but he neither describes nor fio;ures this 
difference, and we have only examined preserved empty 
cells. 

ADDENDA TO THE SMOOTH COSMAlilA. 

127. Cosmaxium orthogonum Delp. 

(PI. LXVI, figs. 13, 14.) 

Cosmarium orthogonum Delp. Desm. siibalpin. 1877, p. S, t. 7, f. 4i> ."31 
l'' ortogonum"']', De Toni, Syll. Al^. 1889, p. lOOG ; Roy it Biss. Scott. 
Desm. 1894, p. 170; Nordst. Index Desm. 1896, p. 191. 

Ursinella orthogoiia Kuntze, Revis. gen. plant. 1891, p. 925. 
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Cells somewhat small, about as long as broad or a 
little longer, deeply constricted, sinus almost linear; 
semicells truncate-pyramidate or widely semihexagonal, 
basal angles rounded or retuse-truncate, lateral margins 
(which in some cases are really the upper lateral 
margins) biundulate, with two hollows and one crest, 
apical angles rounded, apex widely truncate, straight 
or very slightly concave. Side view of semicell sub- 
circular. Vertical view elliptic, with a broad median 
tumour on each side, ratio of axes about 1 : 1*7. Cell- 
wall coarsely punctate. Chloroplasts axile, each with 
a large central pyrenoid. 

Zygospore unknown. 

Length 61-64*8/jc; breadth 50*4-C0/jc; breadth of 
isthmus 16*5-21 fi ; thickness 30 /x. 

Scotland. — Fin tray Hills, Stirling (Hoy Sf Bissett). 

Geogr. Distribution, — Italy. Galicia in Austria. 
United States (var.). 

C. orthogonicm is closely allied to C, Nagelianum, of which 
species we have in the past regarded it merely as a variety. 
We have not ourselves examined any specimens of it, but 
Messrs. Eoy and Bissett have recorded it as occurring in 
Scotland. Delponte^s figures, which we have reproduced, 
indicate a considerable variability in the form of the semicells. 
Consult remarks on p. 15 under C Ndgelianum. 

128. Cosmarium Capitulum Eoy & Biss. 

(PI. LXXI, fig. 18.) 

Cosniarium Capitulum Eoy & Biss. Jap. Desm. 1886, p. 195, t. 268, f . 9 ; 
De Toni, Syll. Alg. 1889, p. 939 ; Gutw. Flor. Glon. Okolic Lwowa, 
1891, p. 45, t. 1, f. 24 [forma] ; Eichler in Pamietnik Fizyjogr. 
Warszawa, 1895, p. 59 ; Nordst. Index Desm. 1896, p. 72 ; Larsen, 
Freshw. Alg. E. Greenland, 1904, p. 83. 
Ursinella Capitula Kuntze, Revis. gen. plant. 1891, p. 924. 

Cells small, a little broader than long, very deeply 
constricted, sinus widely open outwards, but narrowed 
and almost acuminate at the apex; semicells elliptic- 
obsemicircular, lower part of lateral margins convex, 
apex convex, angles produced into stout rounded 
mamillaB with a slight upward direction. Side view of 
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semicell subcircular. Vertical view elliptic, with pro- 
duced and submamillate poles, ratio of axes about 
1 : 2-4. Cell- wall smooth. 

Zygospore unknown. 

Length 21 /u ; breadth 23 /x; breadth of isthmus 7 /x 
[Messrs. Roy and Bissett's figure measures 5 /x] ; thick- 
ness 9-9*4 /Lt. 

Geogr. Distribution. — Galicia in Austria. Poland. 
East Greenland. Japan. Australia (var.). 

The typical form of this species is not known to occur in 
the British Islands. 

Var. groenlandicum Borg. (PI. LXXI, figs. 19-21.) 

Cosmariwn CapitvZum Roy & Bias. var. grcBnlandicum Bbrg. Ferskv. 
aJe. Ostgrdnl. 1894, p. 16, t. 1, f. 5 ; Freshw. Alg. Faeroes, 1901, p. 224; 
West & G. S. West, Scott. Freshw. Plankton, I. 1903, p. 541, t. 15, 
f . 5 ; Further Contrib. Freshw. Plankton Scott. Lochs, 1905, p. 500, 
t. 7, f. 2-3 ; Comp. Study Plankton Irish Lakes, 1906, p. 85. 

Cells more robust with a broader isthmus ; lower 
half of semicells more inflated and semicircular ; 
mamillate angles slightly reduced ; cell-wall punctate ; 
vertical view broadly elliptic, with submamillate poles. 

Length 19-31 /i; breadth 16*4^25 /xj breadth of 
isthmus 7*7-1 1 '5 /x; thickness ll"o-lG/x. 

Scotland. — In the plankton of Loch i\Iorar, Inver- 
ness!, Lochs Cutlmif]^ and Roiuebhall, Lewis, Outer 
Hebrides !, and Loch Dooii, Ayrshire ! 

Ireland. — In the plankton of a small lake between 
Clifden and Roundstone, Galway !, and in Lough 
Caragh, Kerry ! 

Geogr. DUtrihntiov, — Faeroes. Greenland. 

We have onlv observed tliis variety in the Scottisli and 
Irisli plankton, in wliich it is sometimes not nneommon. 

120. Cosmarium Corribense AVest it G. S. AVost. 

(PI. LXXV, figs. G-8.) 

Cosmarium Corrihense West & G. S. West, Comp. Study Plankton Irish 
Lakes, li)06, p. 101, t. 11, f. 20, 21. 

Cells small, about as long as broad, fairly deeply 
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constricted, sinus widely open, either a little more or 
less than a right angle, with a slightly rounded apex ; 
semicells cuneate, apex truncate and almost straight, 
superior angles rounded, sides slightly convex. Side 
view of semicell subcircular. Vertical view elliptic, 
poles obtusely conical, ratio of axes about 1 : 1*8. Cell- 
wall smooth. Chloroplasts axile, one in each semicell, 
with a central pyrenoid. 

Zygospore unknown. 

Length 22-24 /x; breadth 19-24 /x; breadth of 
isthmus 11*5-12 /x; thickness 12 /x. 

Wales. — Plankton of Llyn Cwlyd, Carnarvonshire ! 

Ireland. — Plankton of Lough Corrib, Galway ! ♦ 

This species approaches very closely to C. bicuneatum (Gay) 
Nordst., but it is much larger, the angles of the semicells are 
more rounded, and the thickness is much greater. It differs 
from C, arctoum var. tatricum Eacib. in its larger size, its 
deeper constriction, and in the rounded angles of the semicells. 
(Consult the remarks on p. 43.) 

It should also be compared with C. subaversum Borge and 
C sicbarctoum (Lagerh.) Racib. 

130. Cosmarium quadratulum (Gay) De Toni. 
(PL LXXII, fig. 33 ; PL XCIII, fig. 4.) 

Euastrum {Cosmarium) qiuidratulum Gay, Monogr. loc. Conj. 1884, p. 58, 

t. 1, f. 15. 
Cosmarium quadratulum (Gay) De Toni, Syll. Alg. 1889, p. 934 ; Nordst. 

Index Desm. 1896, p. 216. 
Ursinella qxmdratula Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells very small, a little longer than broad, deeply 
constricted, sinus narrowly linear with a slightly 
dilated apex ; semicells transversely subrectangular, 
sides and apex slightly retiise, basal and upper angles 
obliquely truncate. Side view of semicell elliptic- 
circular. Vertical view elliptic, ratio of axes about 
1 : 2. Cell-wall smooth. Chloroplasts axile, one in 
each semicell, with a central pyrenoid. 

Zygospore unknown. 

Length 12*5-15 /x; breadth 11-127; breadth of 
isthmus 2-3*4 /w ; thickness 5'7-6*5/x. 
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England. — Keighley Moor, W. Yorks ! 
Scotland. — Harris, Outer Hebrides ! 
Geogr. Distribution. — France. Galicia in Austria. 
Australia. 

This small species is probably much more widely distributed 
than is indicated by the above records, as it is only very 
recently that we have realized its specific distinctness. It 
stands nearest to C, Norimbergense Reinsch, but is distin- 
guished by its deeper constriction and by the obliquely 
truncate angles of the semicells. Owing to the latter cha- 
racter the semicells possess a very characteristic outline. 

131. Cosmarium subdanicum West. 
(PI. LXXXV, figs. 25, 26.) 

Cosmarium subdanicum West, Alg. W. Ireland, 1892, p. 150, t. 21, f . 4 ; 

Nordst. Index Desm. 1896, p. 245. 
C. humile (G^ay) Nordst. var. subdanicum (West) Schmidle, Beitr. alp. 

Alg. 1895, p. 389. 

Cells very small, about as long as broad, very deeply 
constricted, sinus narrowly linear with a slightly 
dilated apex; semicells widely truiicate-pyranjidate, 
basal angles rectangular and retuse-emarginate, apical 
angles slightly rounded, sides very slightly convex and 
with a small emarginate wart in the middle, apex 
widely truncate and triundulate, centre of each semicell 
furnished with a small granule. Side view of semieell 
circular, with a small granule at the middle on eacli 
side. Vertical view elliptic, with a small granule at 
the middle on each side, ratio of axes about 1 : iM). 
Cell- wall smooth. 

Zygospore unknown. 

Length 16'-i-17'5 /x; breadth 1o'5-14jll; breadth of 
isthmus 3-4 /jc; thickness S'2-S'b fx, 

Irkland. — Ballynahinch, Galw\ay ! 

This small species has heen regarded as one of tlie series of 
forms including C. humile ((jay) Nordst., C. (hutintm Borg., 
C cs/r/a/?(7?i Boldt., and C. snhittriatuinlSovdst.j nW of Avliicli are 
merely forms of C. humile. (Consult p. 221 et 'seq.) Schmidle 
has stated that C. suhdanicn)n should he placed as ('. huntih' 
var. suhda)ncum, but we think it fpiite distinct from C. humile 
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and nearer C, Blyttii Wille. It differs from the latter species 
chiefly in its smooth cell-wall, and to some extent in the lower 
parts of the sides of the semicells. 

132. Cosmarium zonatum Lund. 
(PL LXXVII, figs. 20, 2] .) 

Cosmarium zonatum Lund. Desm. Suec. 1871, p. 50, t. 3, f. 18 ; Liitkem. 

Desm. Attersees, 1893, p. 551 ; Nordst. Index Desm. 1896, p. 273 ; 

Schmidle, Lappmark Susswasseralgen, 1898, p. 25 ; West & G. S. West, 

Freshw. Alg. Ceylon, 1902, p. 163. 
Dysphinctium zonatum (Lund.) De Toni, Syll. Alg. 1889, p. 883. 

Cells rather small, twice as long as broad, deeply 
constricted, sinus open and acute-angled; semicells 
subovate, gradually attenuated from a strongly convex 
base to a convex apex, sides slightly retuse. Side 
view of semicell ovate. Vertical view elliptic-circular. 
Cell-wall slightly thickened in the middle of each 
apex, smooth except for definite zones of punctula- 
tions; a simple series of punctulations immediately 
below each apex, one just above the middle of the 
semicells, a double series across the basal (widest) 
part of the semicells, and a few punctulations at the 
extreme base. Chloroplasts axile, one in each semi- 
cell, with a central pyrenoid. 

Zygospore unknown. 

Length 43'5-51/x; breadth 22-26 /x; breadth of 
isthmus 7'5-ll fi; thickness 20-21 /x. 

Scotland. — Rhiconich, Sutherland ! 

Geogr. Distribution. — Sweden. Austria. Ceylon. 
E. Africa (form). 

This rare species is well characterized by the outward 
form of its cells and the zones (annular series) of delicate 
punctulations. 

133. Cosmarium binerve Lund. 
(PI. LXXVII, fig. 22.) 

? Cosmarium quadratum Hass. Brit. Freshw. Alg. 1845^ p. 367, t. 86, 

f. 12. 
C. binerve Lund. Desm. Suec. 1871, p. 49, t. 3, f. 15 ; Nordst. Index Desm. 

1896, p. 61. 
Dysphinctium binerve (Lund.) De Toni, Syll. Alg. 1891, p. 924. 
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Cells about of medium size, about twice as long as 
broad, deeply constricted, sinus narrowly linear with 
a slightly dilated apex ; semicells truncate-pyramidate, 
lower and upper angles rounded (lower angles very 
slightly prominent), sides slightly retuse, apex slightly 
convex. Side view of semicell subelliptic, with two small 
ridges at and just below the apex, curving outwards 
and downwards. Vertical view circular, with two 
small curved ridges (or costsB) across the middle from 
side to side, convex towards each other. Cell- wall 
very delicately and densely striolate, with four trans- 
verse series of punctulations, two basal, one median, 
and one small apical series. Chloroplasts axile, one 
in each semicell, with a central pyrenoid. 

Zygospore unknown. 

Length 55-60 fi ; breadth 30*5 /i ; breadth of 
isthmus lOfi; thickness 22 fi. 

Oeogr. IHstribution. — Sweden. 

This species should not, perhaps, be regarded as British, as 
the only evidence of a British specimen having been found 
is a very poor drawing in HassaPs 'British Freshwater 
Alg8B ' (1845) of a Desmid which that author imagined to be 
C, qitadratum. 

134. Cosmarium Denotarisii (Wittr.) Nordst. 

(PL LXXXI, fig. 16.) 

Cosniarium tetraophthalinun\ De Not. Desm. Ital. 1867, p. 38, t. 3, f. UK 

[Not C. tetrophthalmum Br6b. 1848.] 
C. tetraophthalmum Breb. var. De Notarisii Wittr. Skandinav. Desm. 

1869, p. 56. 
C. De Notarisii (Wittr.) Nordst. Desm. ItAl. 1876, p. 30; Roy & Biss. 

Scott. Dosin. 1894, p. 100 ; Nordst. Index Desm. 1896, p. 99. 

Cells large, about 1^ times as long as broad, deeply 
constricted, sinus open and acute-angled, with a 
rounded apex ; semicells elliptic-subsemicircular, dorsal 
margin much more convex than ventral margin. Side 
view of semicell broadly obovate-elliptic. Vertical 
view elliptic. Cell-wall densely and minutely scrobi- 
culate, scrobiculations largely in concentric series. 
Chloroplasts . . . 
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Zygospore unknown. 

Length 90-119 /x; breadth 68-75 /x; breadth of 
isthmus 27 fc; thickness 48 fi. 

Scotland. — Falls of Connon, Ross; south of Port- 
lethen, Kincardine; Fintray Hills, Stirling {Boy Sf 
Bissett). 

Geogr. Distribution. — Italy. Sweden (Gotland). 

We have not seen this species, but it appears to have a cell- 
wall like that of C. pachydermum Lund. Nordstedt has 
suggested (from an inspection of De Notarises figures) that the 
chloroplasts are parietal. 



135. Cosmarium quadrimamillatum West & G. S. 

West. 

(PI. XCIII, fig. 3.) 

Cosmarium quadrimamillatum West & G. S. West, Notes Alg. Ill, 1903, 
p. 9 (sep.), t. 446, f. 12 ; Freshw. A\g. Orkneys and Shetlands, 1905, 
p. 22. 

Cells small, about as long as broad or a little 
broader, deeply constricted, sinus narrowly linear with 
a dilated extremity; semicells transversely subrect- 
angular or elliptic-rectangular, basal angles slightly 
rounded, sides subparallel or upwardly divergent, 
slightly concave, superior angles minutely but dis- 
tinctly mamillate, apex broadly elevated and slightly 
subconvex, in the centre of each semicell with a single 
large granule, and with a smaller granule just within 
each mamilla. Side view of semicell subcircular, with 
a granule at the middle on each side. Vertical view 
elliptic, with a large median granule at each side, and 
a smaller granule at each side of the poles. Chloro- 
plasts axile, one in each semicell, with a large central 
pyrenoid. 

Zygospore unknown. 

Length 23-27 /x; breadth 23-27*5 /x; breadth of 
isthmus 7-8'6/Lt; thickness 13*5 /x. 

England. — In ditches near the Lizard, Cornwall ! 

Scotland. — In a ditch, Bressay, Shetlands ! 
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This species has so far only been observed from the west 
of Cornwall and from the Shetland Islands. It may be a 
western British type, but wo have not succeeded in finding 
it either in the west of Ireland or in the Outer Uebridea. 



Species to be Enquired into. 

The four following Cosmaria are only imperfectly known. 
They were very briefly described by Archer, whose promised 
detailed information concerning them never appeared, 

CoauARiDit LAsiosPOBUM Arch, in Qnart. Journ. Micr. Sci. 
xix, 1879, p. 123; Cooke, Brit. Desm. 1886, p. 92; De Toni, 
Syll. Alg. 18S9, p, 46, UrttineUa lasioapora Kuntze, Hevis, 
gen. plant. 1891, p, 925. "Very minute (scarcely so large as 
C. tinclum). Sinus linear. Semicells flattened at the apex. 
Zygospore globose, beset ivith extremely minute, fine, and 
pointed spines," Size . . . . ? 

Bab. — Ireland (in pools). 

CosMARiDM LOBAT08P0RCM Arch. in Quart. Journ. Micr. Sci. 
vii. 1867, pp. 17U-172; Kabenh. Flor. Enrop. A!g. Ill, 1868, 
p. 179; Cooke, Brit. Desm. 1887, p. 121 ; De Toni, Syll. Alg. 
1889, p. 1055. " Frond very minute, nearly twice as long as 
broad, general form elliptic ; ends rounded, constriction an 
extremely shallow and very gentle narrowing. Zygospore 
rounded, somewhat irregularly lobed ; lobes surmounted by 
one or two minute, pellucid, conical, and pointed spines or 
mucroa; cell-wall reddish. Length 15ft; breadth 10 /a; diam. 
ssygosp. 25 n" 

Hah. — Ireland (in bog pools). 

CosMARii'M MiNUTissiKiTM Arch. in Quart. Journ. Micr. Sci. 
xvii, 1877, pp. 194 and 301 ; Cooke, Brit. Desm. 1886, p. 91. 
"Very minute, resembling Sj>hierozo»ma excavatum, but more 
minute, and with the sinus a narrow incision. Zygospore 
ellipsoidal or oblong, of a purplish or bronze-like hue, with 
thick walls." Size , . . , ? 

Hob. — Ireland . 

We observed a small Cosmarium in Welwitach's collections 
from Angola, W. Africa, which we doubtfully referred to 
C. mmntiadmum Arch, [viile West & G. S. West, ' Welw. Afric. 
Freshw. Alg.* 1897, p. 120). We described it as follows :-~ 
"Very minute, about IJ times longer than broad, deeply con- 
stricted, sinns linear with a dilated extremity ; semicella 
elliptic-semicircular. Side view of aemicell sabcircnlar. 
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Vertical view elliptic. Cell-wall colourless and smooth. 
Length 1 1 ju ; breadth 8 fi ; breadth of isthmus 2 /j. ; thick- 
ness 5 ju." 

We have also referred a minute species of Coamarium col- 
lected near Thirsk, N. Yorks., to Archer^s species, but the 
identification is necessarily very uncertain {vide West & G. S. 
West, 'Alga-fl. Yorks.' 1900, p. 73). The semicells were 
somewhat flattened at the apex, and the zygospore was 
rhomboid-elliptic. Length 8*4 fi ; breadth 8*5 ju ; breadth of 
isthmus 2*7 /Lcj length of zygosp. 12 /lc; breadth of zygosp. 10 )u. 

CosMARiUM Wriohtianum Arch. in Ann. Mag. Nat. Hist, xi, 
1883, p. 208; Cooke, Brit. Desm. 1887, p. 187. "Minute, 
smooth; semicells oblong-elliptic, ends somewhat retuse; 
but this feature is so slight as to be very readily over- 
looked/^ Zygospore " tetrahedral, the angles bluntly rounded.^^ 
Size . . . . ? 

Hah, — Ireland. 

Excluded Species. 

CosMARiUM PLATYiSTHMUM Arch. in Ann. MHg. Nat. Hist, xi, 
1883, p. 215; Cooke, Brit. Desm. 1887, p. 187; De Toni, Syll. 
Alg. 1889, p. 1034. Ursiiiella platyisthma Kuntze, Revis. gen. 
plant. 1891, p. 925. This Alga has recently been shown to 
belong to the Protococcacea? (or Autosporaceae) and should 
be known as Tktraedron platyisthmum (vide G. S. West in 
'Journ. Linn. Soc. bot.' xxxviii, 1908, pp. 286, 287, t. 21, 
f. 36-39). 
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Division II. — Cell- wall granulate, vemicose, or papillate. 

[As in Division I (the smooth section of the genus) the arrange- 
ment of the species has been based on external form. We stated 
in vol. ii, p. 127, that this arrangement was an artificial one, and 
while admitting that it has the appearance of being somewhat 
arbitrary, the facilities it affords for the grouping of closely allied 
species cannot be over-estimated. We are gradually arriving at 
the conviction that external form is the dominating factor in the 
determination of the species-groups in Desmids ; and this being the 
case, much of the suggested artificiality of the present arrangement 
of Cosmaria disappears. In all large genera the arrangement of 
species in sequence can never more than approximately represent 
their relationship.] 

Section A. — Semicells semicircular, subsemicircular, or semi- 
elliptical in outline; cells approximately circular, subcircular, or 
elliptical in outline. 

* Constriction deep, 
t Sinus open. 

X Semicells with a basal tooth, granules confined to 
the margin. 

136. C. quadvfdentatum. 
XX Semicells without a basal tooth, uniformly granu- 
late. 137. C. Corriense. 

138. C. Simii. 
tt Sinus linear. 

X Margin of semicells crenate. 

189. C. aehifum. 
XX Marj^iii of semicells entire. 
§ Cells grauulate. 

140. C. nvJiosttiu. 

141. C. inieniit'diiim. 

§§ Cells with marj^'inal papilliforin Lcraiuiles. 

142. C. cri^tatuiu. 

§§§ Cells with marginal series of (.inarLriiiate 
verrucae. 143. C. moNomazmn. 

144. C quadn'farituii. 
** Constriction not very dtx^p. 

t Sinus acute ; margin of semicells crenate. 

145. C. dorrensc. 

ft Sinus a wide excavation; margin of semicells entire; 
cells granulate. 14<). C. isthtnifrm. 

147. C. cxcavatum. 

Sfction B. — Semicells circular or sulK^ircular in outline. 
* Constriction slight. 148. C. suhexcavatmn. 

** Constriction fairly deep. 149. C. orhiculaium. 

150. C. pneqrande. 
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Section C. Semicells reniform, elliptical, subelliptical, or 
oblong-elliptical in outline. 

* Semicells distinctly reniform in outline. 

t Apices of cells produced. 151. C. ornatum. 

152. C. commisurale. 
ft Apices of cells not produced. 

153. C. dentiferum, 

154. C. reniforme, 
** Semicells elliptical in outline, sinus linear. 

t Cell-wall uniformly granulate, or nearly so. 
X Margin of semicells entire. 

155. C. TumeH. 

156. C. Brehieeonii. 

157. C. Logiense. 

158. C. granvlaium. 

159. 0. Portianum. 

160. C. orthostichum, 

161. C. solidum. 
Xt Margin of semicells undulate. 

162. C. Etchachanense. 
168. 0. Slewdrtimense. 

ft Cell- wall not uniformly granulate ; granules in the 
centre of the semicells differentiated and sometimes 
isolated. 

164. C. trachypleurum. 

165. C. isthmochondrum. 

166. C. jenisejense. 

167. C. sphalerostichum. 

168. C. geminatum. 

*** Semicells elliptical or oblong-elliptical in outline, sinus 
open, 
t Cells large. 

X Cell- wall finely granulate. 

169. C. trachydermum. 
XX Cell- wall coarsely granulate. 

170. C. ephteroideum. 
ft Cells smaU. 171. C. WittrocUL 

172. 0. synthlibomenum. 

Section D. Semicells pyramidate or subpyramidate in outline, 
with the apex truncate. 

* Cells as long as broad, or very slightly longer. 

t Apex of semicells truncate and produced. 
X Semicells with one central inflation. 

173. C. protractum. 

174. 0. Gorhula. 

175. 0. SpoHella. 

176. C. vexatum. 

177. C. QuasBilus. 

VOL. III. 9 
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Xt Semioells with two inflations near the centre. 

178. a Twrpinii. 
ft Apex of aemioells truncate and not produced. 

X Semioells with two inflations near the centre. 

179. 0. didymoprotupsum. 
XX SemiceUs somewhat widely truncate, without a 

central inflation. 
§ Granules unequal in size and uneven in 
disposition. 

180. 0. efUoch4>ndrum, 

181. 0. OligogongruB, 

182. 0. Ungerianum, 
188. Cprasmarsum. 

§§ Granules approximately equal in size, and 
more or less evenly distributed. 

184. C. margarUiferum, 

185. C, qtiatemarium, 

186. C Amellii, 

187. Cn fureatospermum. 
XXX Semioells with differentiated central granules and 

a slight indication of a central in£btion. 

188. C. punctukUum, 

189. 0. anisoehandrum. 

190. 0. hipunetatum, 

191. 0. hipapillaium. 

192. C. distichum. 

193. C quinarium. 

194. C. suhtrinodulum. 
XXXX Semioells with a distinct central inflation. 

§ Margin not crenate. 

195. C. fastidiosv m . 

196. C. Kjellmani. 

§§ Margin either slightly or markedly crenate. 

a Central protuberance small and somewhat 
papilliform. 

197. C. hnmUe. 

198. C. Blytii. 

fi Central protuberance broader and granu- 
late. 

199. C. sexnotatum, 

200. G, suhcrenaium . 

201. C. subprotumidiim . 

202. C. Boechii. 

203. C. calcareum. 

204. C. suhcostatum . 

205. C. costatum. 

206 . C. form osuhim . 

207. C. suhretiiforme. 

208. C. pyctiockondrvm. 
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•* Cells 1^ times longer than broad, or more. 

t Margin of semicells crenate; crenations usually finely 
granulate. 
J Marginal crenations numerous. 

209. C. pulcherrimum. 

210. C. binum. 

211. C speciosiitn, 

212. C. sMhsjyeciosuni. 

213. C. tpeciosissimum. 

XX Marginal crenations few (not more than 12 in each 
semicell) . 
§ Cells hexagonal in outline. 

a Semicells with 6 well-marked crenations. 

214. C suhalatum. 

/3 Semicells with about 12 crenations. 

215. C. hexalohum. 

§§ Cells elliptical, with subtruncate apices ; semi- 
cells with about 8 crenations. 

216. C. nasutum. 
ft Margin of semicells undulate ; granules small. 

X Constriction deep, sinus linear. 

217. C. eductum. 

218. C. didymochondrum. 

219. C. subnotabile. 
XX Constriction not deep, sinus open. 

220. C. tumens. 
ttt Margin of semicells entire. 

X Granules more or less restricted in their distribution 
on the semicells. 
§ Cells small; semicells with retuse lateral 
margins; granules few and very re- 
stricted. 

221. C, retuaum. 

§§ Cells very large; granules large and conical, 
confined to the marginal region. 

222. C. ovale. 
++ Grai 

tributed over the semicells. 
§ Vertical view not tumid. 

223. C. Scoticum. 

224. C. tetraophthalmum. 

225. C. Botrytis. 

226. C. Gayanimi. 
§§ Vertical view tumid. 

227. C. controversum. 
XXX G-ranules flattened, somewhat irregular in outline, 

and often subdivided. 

228. C. ochthodes. 



++ Granules rounded and more or less uniformly dis- 
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Section E. SemiceUs luoreorlees rectajigular or aubrectangular 

(rarely suhpyratnidatti) in outline. 
• Mai^ia uf semicells entire. 

t Cells large or of medium size ; cell-wall atrongly 
granulate. 
t SemicellH transTersely subrectangular ; cells 1-li 
times longer tliau broa<I. 
§ Granulea large ; vertical view elliptic- oblong, 
not tumid. 

229. C. eoronaiivm. 

230. C. coTtejierevm. 

231. C. margaritaium. 

232. C. quadruvi. 

233. C. Peeudohroomei. 

§§ Granules small; vertical riew with a more or 
less marked protuberance on each side, 
u Vertical view only slightly tumid. 

234. C. Subbroomei. 
a Vertical view strongly tumid. 

235. C. Broomei. 

236. C. bireivm. 

it Semicells elon gate- rectangular ; cells about twice 
as long as broad. 

237. 0. ameefwm. 

238. C. pseudamannim. 
tt Cells small ; cell-wall finelv granulate. 

"239. C. lalifrojw. 
2411, C. l.-pi,h,m. 
•• Mai^n of semicella undulate or crenate. 

241. C. promontorium,. 

242. C. erenaiwm. 

243. C. Grantii. 

SicTioK F. Semicells subcylindrical ; constriction of cells 
slight. 

• Lateral margins of semicella subparallel; cell-wall with 
nodules in distinct zones. 

244. C. annulatum. 
246. C. eleganiitsiiAum.. 

*' Lateral mai^ns not parallel. 

t Cell-wall granulate only at the apices of the semicells. 

246. C. Ivberculaium. 
tt Cell-wall granulate over entire surface. 

247. C. cylindricnm. 

248. C. gubcylindricum. 
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136. Cosmarium quadridentatum West & G. S. West. 

(PL XCIII, fig. 5.) 

Cosmarium quadridentatum West & G. S. West, Alg. N. Ireland, 1902, 
p. 36, t. 2, f. 11. 

Cells small, a little longer than broad, deeply con- 
stricted, sinus sublinear, slightly open outwards, and a 
little dilated at the extremity; semicells trapeziform- 
semicircular, basal angles produced into a prominent 
acute tooth, sides slightly triundulate, apex broad and 
almost straight, with three indistinct granules within 
each lateral margin. Side view of semicell ovate from 
a broad base, apex truncately rounded. Vertical 
view elliptic, with acute poles, ratio of axes about 
1 : 1*8. Cell- wall smooth except for the submarginal 
granules. Chloroplasts axile, one in each semicell, 
with a central pyrenoid. 

Zygospore unknown. 

Length 28*4-25 /x; breadth (with the basal teeth) 
23-24/4, without the teeth 21 fi; breadth of isthmus 
8*5 /x; thickness 12 /x. 

Ireland. — Loughs Fadda and Gatny, and near 
Lough Glentornan, Donegal ! 

This characteristic species occurred in abundance in Lough 
Gatny, but was somewhat scarce in the other localities. 

137. Cosmarium Corriense Bissett. 
(PI. LXXVI, fig. 1.) 

Cosmarium Corriense Bissett in Roy & Biss. Scott. Desm. 1894, p. 44, t. 2, 
f . 6 ; Nordst. Index Desm. 1896, p. 84. 

Cells rather under medium size, about 1^ times as 
long as broad, with a fairly deep constriction, sinus 
somewhat linear but open along its entire length ; 
semicells trapeziform-semicircular, basal angles rect- 
angular and scarcely rounded, upper angles broadly 
rounded. Cell-wall finely granulate, granules arranged 
in about 11 vertical series, about 22 showing along 
the margin of each semicell. Side view of semicell 
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subcircular. Vertical view elKptic, ratio of axes 
about 1 : 1*5. 

Zygospore unknown. 

Length 43 /i ; breadth 32 /i ; breadth of isthmus 15 fi ; 
thickness 21 fi. 

Scotland. — In a quarry, at Corrie, Arran {Busett). 

Ireland. — Carrantuohill, Kerry ! 

This species should be compared with C. Portianumy from 
which it is distinguished by the rectangular lower part of the 
semicells. 

138. CoBmariiim Simii Roy & Biss. 
(PI. LXXVI, fig. 2.) 

Cotmariwn Simii Boy k Bias. Soott. Desm. 1804, p. 174, t. 2, f . 16 ; Nordst. 
Index Desm. 1806, p. 284. 

Cells of medium size, about 1^ times longer than 
broad, deeply constricted, sinus widely open and 
acute-angled ; semicells subsemicircular from a convex 
base, basal angles slightly subrectangular. Cell- wall 
somewhat finely granulate, granules arranged in about 
15 or 16 vertical rows and about 7 transverse arched 
rows, about 25 showing along the margin of each 
semicell. Vertical view elliptic. 

Zygospore unknown. 

Length 53-58 /x; breadth 45-50 /x; breadth of isthmus 
20-22 /i. 

Scotland. — Very rare in Corrie Etchaclian on Ben 
Macdhui, Aberdeen {Roy Sf liii^sctt). 

Compare with C Corrieti^e and C. reniforme, 

139. Cosmarium csBlatmn Ralfs. 
(PI. LXXVI, figs. 5-7.) 

Cosmarium cfelatum Ralfs, Brit. Desm. 1S48, p. 103, t. 17, f. 1 ; Arch, in 
Pritch. Infus. 18«1, p. 734, t. 2, f. 26; Rftbenh. Flor. Eiirop. Al^^ III, 
1868, p. 170; Limd. Desm. Siieo. 1871, p. 33; Nordst. Nor^i^s Desm. 
1873, p. 14; Kirchn. A]^. Sohles. 1878, p. 164: Wolle, Desm. U. S. 1884. 
p. 86, t. 18, f. 46-48 'fi^ain^s poor"".; Cooke, Brit. Desm. 1887, p. Ill, 
t. 40, f. 3; Hiinsg. Prodr. Aljrenfl. BiMim. 1888, p. 2<»2 ; De T..ni, Syll. 
Aljr. 1889, p. 1CK)7: West. Aljf. N. Wales, 1890, p. 29b; Ileimerl, Desm. 
alpin. 1891, p. 595; West, Aljf. W. Ireland, 1S92. p. 158; Al^. En>rl. 
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Lake Distr. 1892, p. 728; Schmidle, Beitr. Algenfl. Schwarzwald. u. 
Eheineb. 1893, p. 102; Koy & Bias. Scott. Desm. 1894, p. 44; Borge, 
Stissw. Chlor. Archang. 1894, p. 29 ; Nordst. Index Desm. 1896, p. 70 ; 
West & G. S. West, Alg. S. England, 1897, p. 491 ; Schmidle, Lapp- 
mark Siisswasseralgen, 1898, p. 38 ; West & G. S. West, Alga-fl. Yorli. 
1900, p. 70; B6rg. Freshw. Alg. Faeroes, 1901, p. 226; West & 0. S. 
West, Alg. N. Ireland, 1902, p. 40 ; Larsen, Freshw. Alg. E. Greenland, 

1904, p. 83 ; West & G. S. West, Freshw. Alg. Orkneys and Shetlands, 

1905, p. 18 ; Borge, Beitrage Alg. Schweden, 1906, p. 41. 

Euastrum {Cosmarium) decorum Gay, Monogr. loc. Conj. 1884, p. 62, 

t. 2, f. 3. 
Cosmarium decorum (Gay) De Toni, Syll. Alg. 1889, p. 968. 
Ursinella csplata Kuntze, Revis. gen. plant. 1891, p. 924. 
U. decora Kuntze, 1. c. p. 924. 
Cosmarium Westianum Benn. Freshw. Alg. S. W. Surrey, 1892, p. 11, t. 2, 

f. 14 [figure very bad]. 

Cells somewhat small, about as long as broad or a 
little longer, deeply constricted, sinus narrowly linear 
with a slightly dilated apex ; semicells subsemicircular, 
margin strongly crenate, two lateral and four apical, 
lower lateral crenae larger than others and somewhat 
flattened, crenae granulate, apical and upper lateral 
crenae with 2 (sometimes 3) marginal granules, lower 
lateral crenae with 4 marginal erranules ; within the 
margin with about three irregular series of granules 
gradually diminishing in number away from the peri- 
phery; lower part of semicells above the isthmus 
furnished with a number of prominent granules, 
covering a wide protuberance, and usually disposed in 
rather irregular vertical series. Side view of semicell 
broadly ovate-pyramidate, upper portions of lateral 
margins slightly retuse, apex emarginate with rounded^ 
angles. Vertical view elliptic with a broad inflation 
at each side, slightly retuse below the poles, which are 
rounded ; granulation of margin almost even. 

Zygospore unknown. 

Length 40-47 /x; breadth 36-40 /x; breadth of 
isthmus 12-14 fi ; thickness 24-26 /i. 

England. — Cumberland ! Westmoreland ! (Bissett). 
Lancashire ! AV., ?^., & E. Yorks ! Leicestershire 
(Boy). Essex! Sussex (Ralfs) . Kent! Wilts I Devon! 
Cornwall ! (Marquand), 

Wales.— General ! (At 2200 ft. on Glyder Fach, 
Carnarvonshire.) 
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• Scotland. — Common! {Roy Sf Bissett). Outer 
Hebrides ! Shetlands ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow {Archer). Down (up to 
2000 ft.)! 

Geogr. Distribution. — France. Belgium. Germany. 
Austria and Galicia. Norway. Sweden. Bornholm 
^var.). Finland. N. Russia (form). S. Russia. Faeroes. 
Azores. United States. 

C. caelatum is one of the most characteristic species of the 
genus. It is principally an upland species, where it is not 
infrequently found on wet rocks, but it is not a true alpine 
Desmid. On old heaths and commons, which are still parts 
of the primitive country, it often occurs in boggy springs. In 
such situations it is usually found among large numbers of 
Diatoms. 

The marginal granules are acute, but the basal ones are 
rounded. Considerable variation is shown in the disposition 
of the granules on the broad basal tumour. 

Var. spectabile (De Not.) Nordst. (PI. LXXVI, 

fig. 8.) 

Cosmarium spectabile De Not. Dosm. Ital. 1867, p. 45, t. 4, f. 31 ; Kabenh. 

Flor. Europ. Wg. Ill, 1868, p. 170. 
Euastrum (Cosmarium) spectabile (De Not.) Gay, Monoj,^'. loc. Coiij. 1884, 

p. 62. 
Cosinariiim cielatum Ralfs var. sj)ectabile (Do Not.) Nordst. Desiii. Ital. 

1876, p. 40; De Toni, Syll. Al«,'. 1889, p. 1(K)8 ; LutkeiniiU. Desm. 

Attersees, 1893, p. 555, t. 8, f. 8 (?) ; Roy & Biss. Si-ott. Desin. 1894, 

p. 44; Liitkein. Desm. Millstiittersees, 1900, p. 8; Korj^e, Beitraj^t' \\g. 

Schweden, liK>6, p. 41. 

Scarcely to l)e distinguished from the typical form 
except by its slightly greater angularity and by tlie 
miore band-like disposition of the granules across the 
base of the semicells. 

Length 39-4(3*5 /x; breadth 35-40 /x; breadth of 
isthmus 15-16 /x; thickness 21-22 /x. 

Wales. — Snowdon ! and Cape) Ciirigl (/*''V/), 
( 'arnarvonshire. 

Scotland. — Freqnent {lioj/ cj* Blssctf). 

(reogr. Distnhutiou, — France. Italy. Austria and 
Galicia. Sweden. 
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It seems scarcely possible to separate any form of 
C. cadatum under the varietal name " spectahile" The figure 
we give was taken from a Carnarvonshire specimen which 
more nearly approached De Notarises figure than any other 
specimen we have seen. The basal granulation of the semi- 
cells is in the form of a broad transverse band of short, 
almost vertical series, with from three to four granules in a 
series. The figure given by Dr. Liitkemiiller (' Desm. 
Attersees/ t. 8, f . 8) does not appear to us to belong to this 
variety, as it does not possess the arrangement of the basal 
granules which constitutes the sole distinguishing feature of 
var. spectabile. 

Var. hexagonum West. (PI. LXXVI, fig. 9.) 

Cosmarium cxlatum Ealfs var. hexagonum West, Alg. N. Wales, 1890, 
p. 290, t. 6, f . 30. 

Cells subrectangular-liexagonal, apex tnincate ; the 
two lateral crenae of each semicell approximately 
equal in size; granules of broad basal inflation 
arranged in transverse and vertical series. 

Length 43-45 /x; breadth 36-38 /x; breadth of 
isthmus 10-11 /x; thickness 25-26 /x. 

Wales. — Capel Curig, Carnarvonshire ! 

Geogr. Distribution. — Germany. 

140. Cosmarium radiosum WoUe. 
(PI. LXXVI, figs. 3, 4.) 

Cosnuirium radiosum Wolle, Desm. U. S. 1884, p. 90, t. 19, f. 21-22; De 
Toni, Syll. Alg. 1889, p. 1052; West, Alg. W. Ireland, 1892, p. 159; 
Nordst. Index Desm. 1896, p. 220. 

Ursinella radiosa Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells of medium size, Ig-li times as long as broad, 
deeply constricted, sinus narrowly linear with a 
slightly dilated extremity ; semicells pyramidate-semi- 
circular, sides strongly convex, apex sub truncate or 
truncately rounded, basal angles rounded; cell- wall 
finely granulate, granules in radiating and concentric 
series, about 30-35 showing at the margin, and 6 or 7 
in each radial row, gradually diminishing in size from 
the periphery towards the centre, median basal part 
of semicell with 8 or 9 sub vertical (somewhat diver- 
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gent) series of granules, 6 or 7 in each series, and 
gradually becoming reduced in size from the base 
upwards. Side view of semicell oblong-rectangular, 
slightly tumid at the base on each side, apex sub- 
truncate. Vertical view elliptic with a slight central 
inflation. 

Zygospore unknown. 

Length 55-58 /x; breadth 45-50 /x; breadth of 
isthmus 12 /x; thickness 23 /x. 

Ireland. — Creggan Lough, Galway ! 

Geogr. Distribution. — United States. 

This species should be compared with some forms of 
C. Botrytis, from which it is distinguished by its slightly 
smaller size and the different granulation. 

14L Cosmarium intermedium Delp. 
(PL LXXVI, fig. 10.) 

Cosmarium intermedium Delp. Deem, subalp. 1877, p. 25, t. 8, f. 7-10 ; 

De Toni, Syll. Alg. 1889, p. 996; Roy & Biss. Scott. Desm. 1894, p. 104 ; 

Nordst. Index Desm. 1896, p. 148. 
Ursinella intermedia Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells of medium size, about 1^ times as long as 
broad, deeply coustricted, sinus narrowly linear with 
a dilated extremity" ; semicells somewhat pyrainidate- 
semicircular witli a l)roadly rounded apex, basal 
angles rounded. Side view of semicell ano-nlar-ovate, 
lower parts of sides upwardly divergent, u|)per parts 
convergent, a])ex rounded. Vertical view elliptic, 
ratio of axes 1 : 2. (yell-wall uniformly granulate ; 
granules rounded, arranged in concentric sei-ies. 
Cliloroplasts axile (?), with two pyrenoids. 

Zygospore unknown. 

Length 70 /ll; breadth (>l/x; breadth of isthmus 
19/x; thickness 28 /x. 

Scotland. — Near Portree in Skye, Inverness ; neai* 
Aboyne, Aberdeen ; near Tobermorv in Mull, Arirvll 

Cteagr, Distrilmtion, — Germany (form). Italy. 
United States (?). 
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We have never seen any Cosmarium which we could 
identify with certainty as C. intermedium Del p. It appears 
to be very closely related to, if not a form of C. Botrytis, and 
we have reason to doubt the accuracy of Delponte^s figures. 
The granulation of many of Delponte's figures has un- 
doubtedly been inserted without any careful reference to the 
specimens. 

142. Cosmarium cristatum Ralfs. 
(PI. LXXVI, fig. 11.) 

Cosmarium cristatum Ralfs, Brit. Desm. 1848, p. 105, t. 17, f . 2 ; Arch, in 
Pritch. Infus. 1861, p. 734, t. 1, f . 4 ; Rabenh. Flor. Europ. Alg. Ill, 
1868, p. 172 ; Cooke, Brit. Desm. 1887, p. 114, t. 40, f. 6 ; De Toni, Syll. 
Alg. 1889, p. 1051 ; West, Alg. N. Wales, 1890, p. 290; Eoy & Bias 
Scott. Desm. 1894, p. 44 ; Nordst. Index Desm. 1896, p. 89 ; West & 
G. S. West, Alg. S. England, 1897, p. 491. 

Ursinella cristata Kuntze, Rovis. gen. plant. 1891, p. 924. 

Cells small, very little longer than broad, deeply 
constricted, sinus narrow and linear, but not quite 
closed ; semicells almost semicircular, basal angles not 
rounded, margin furnished with 14-16 short and equi- 
distant papillae, centre of semicell with a protuberaftco 
ornamented with a circlet of 8 granules surrounding 
one central granule. Vertical view narrowly oblong, 
with subtruncate poles, at the middle on each side with 
a broad protuberance showing about 4 granules. 

Zygospore unknown. 

Length 36-37 /x; breadth 34*5-36 /x; breadth of 
isthmus 1 0-10*5 /x; thickness 15*5 /x. 

England. — Near Ambleside, Westmoreland (Ifalfs). 
Furness Fells and Wetherlam, Lancashire {Bennett). 
Thursley Common, Surrey ! Cornwall {Bennett). 

Wales. — Capel Curig, Carnarvonshire ! 

Scotland. — Glen Tanner, Aberdeen ; Cammie, Kin- 
cardine {Ron ^' Bisi^ptf). Ben Lawers, Perth ! 

Ireland. — Derryclare Lough, Gal way ! Castletown, 
Kerry ! Dublin and Wicklow {Archer). 

Geo(jr. Distribittion. — France. Germany. Hungary. 

This cliaracteristic species appears to be exceedingly rare. 
We have only met with it five times, and on each occasion a 
solitary specimen only was observed. 
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118. CoBmariiun monomazum Lund. 
(PI. LXXVI, fig. 12.) 

Caimariam j.tonoBiuiiiiH Lund. Dbsui, Sutio. 1871, p. Sa, t, ;l, f. 11 ; Cooke, 
BriL Deam. 1887, p. 99, t. 37, f. 19 ; De Toni, Syll, Alg. 1889, p, 1015 ; 
West, A.]e. Eagl. Lake DistT. 1893, p. 72S; Nordst. Index Dosin. ISiffi, 
p. 175; Weat A O. S. Weat, Al^-0. Toris. 1900, p. 69. 

VrsincUa monomaxa Eontze, BerU. g^n. plant. I89I. p. 925, 

Cells somewhat small, about as long as broad, deeply 
constricted, sinus narrowly linear; seraicells subsemi- 
circular from an angular base, basal angles i-ouuded 
but somewbat obliquely truncate, with a minute tooth 
at the entrance to the sinus, apes slightly flattened, 
margin of seraicell furnished with alioiit 16 very 
slightly emarginate flattened wai'ts, centre of semicell 
with a single large granule. Side view of semicell 
circular, with a large gi'anule at the middle on each 
side and on each side of the apex, and witli two 
diverging .series of emarginate warts extending from 
the base upwards to the apical granules. Vertical 
view elliptic, with subtruncate poles, ratio of axes 
about I : 1'5, with a large granule at the middle on 
each side and a smaller one at each side of the poles, 
and with ji sei-ies of emarginate warts e.xtending from 
pole to pole just within each lateral margin. 

Zygospore unknown. 

Length 33 fi ; breadth 34 fi ; breadth of isthmus 
11*6^; thickness 22 /a. 

England. — Blea Tarn, AVestmoreland ! Penyuhent, 
W. Yorks ! 

Geogr. Distribution. — Saxony (var.). Sweden. 
United States (var.). 

Var. polymazum Nordst. (PI. LXXVI, figs, lo, 14.) 

C. nuinomaiuiii Lund. vaj'. polyiiiaiiiiit Nordst. Not^es Destii. lsT;<, p. 14. 
t.l, f. 3; West, Aljf.W. Ireland, 1892, p. 151; Roy & Bis3. St-ott. Dtsiii. 
1894, p. im-, Nordat, Index Desm, 1896, p, 175; West & G. S, Weat, 
Alga-fl. YortB. lUOO. p, 70 ; Alg. N. Irelund, 1902, p. 38. 

C. polymatum (Nordst.) Wolle, Deam. U. S. 1884, p. 70, t. 16, f. 3M-H), 

Semicelis with the basal angles more rounded, and 
with lti-20 flat emarginate warts immediately within 
the margin ; with three large granules (the middle one 
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sometimes extra large) forming a transverse series 
across the middle of the semicell, and one large granule 
immediately above the isthmus. 

Length 32-39 /I ; breadth 32-39 /i; breadth of 
isthmus 9-14 /x; thickness 18-24 /x. 

England.— Near Bowness, Westmoreland {Bissett). 

Scotland. — Rhiconich, Sutherland ! N ear View 
Rock, Strathpeffer, Ross {Roy Sf BiMett). 

Ireland. — Near Glenties, Donegal! Ballynahinch, 
Galway ! 

Geogr. Distrihidion. — Norway. United States. 

In Europe this variety has essentially a western and north- 
western distribution, and appears to be confined to the old 
formations. Turner's record from " Gormire, N. Yorks." is 
very doubtful and requires further confirmation. 

An American variety of C. monomazum (var. tristichum W. 
& G. S. West, ' Some Desm. U. S.' 1898, p. 305, c. fig.) 
possesses 9 central granules in three transverse series. 

144. Cosmarium quadrifarium Lund. 
(PI. LXXVI, figs. 15-17; PI. LXXVII, figs. 1-3.) 

Cosmarium quadrifarium Lund. Desm. Suec. 1871, p. 32, t. 3, f. 12; WoUe, 
Desm. U. S. 1884, p. 87, t. 17, f . 16-18 ; Cooke, Brit. Desm. 1887, p. 115, 
t. 40, f. 8 ; Boldt, Desmid, Gronland, 1888, p. 23 ; De Toni, SyU. Alg. 
1889, p. 1022 ; West, Alg. W. Ireland, 1892, p. 158 ; Roy & Biss. Scott. 
Desm. 1894, p. 173; Nordst. Index Desm. 1896, p. 218; Schmidle, 
Lappmark Silsswasseralgen, 1898, p. 39 ; Borge, Beitrage Alg. Schweden, 
1906, p. 42. 

Ursinella quadrifaria Kuntze, Revis. gen. plant. 1891, p. 925. 

Cosmarium quadrifarium forma stellata Gutw. Alg. Ins. Java, 1902, p. 596, 
t. 38, f . 46. 

Cells rather under medium size^ about 1^ times 
longer than broad, deeply constricted, sinus narrowly 
linear with a slightly dilated apex ; semicells semi- 
circular, basal angles subrectangular and only a little 
rounded, margin furnished with 15-17 truncate- 
emarginate warts, those at the basal angles commonly 
slightly reduced, with a similar series of emarginate 
warts immediately within the margin ; in the basal part 
of the semicells just above the isthmus with a pro- 
minent rounded tumour ornamented with 12-17 
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rounded graniiles, which vary considerably in disposi- 
tion, and sometimes with minute intergranular scrobicu- 
lations. Side view of semicell ovate, upper parts of 
sides retuse, apex subtrimcate, basal tumours with 4 
marginal granules, apes 4-gTanulate, and with a band 
of emarginate warts in 4 parallel series extendiug from 
just above the isthmus to the apex. Vertical view 
elliptic, ratio of axes about 1 : 1'5, poles subtruncate 
and furnished with 4 granules, with a broad tumour 
(4-gramdate) at the middle on each side, and with 4 
parallel series of eraarginate warts ext^mding from 
jKjle to pole. Cell-wall often minutely punctate. 
Chloroplastg axile, with two pyrenoids. 

Zygospore quadrate-rectangular and smooth, angles 
a little produced, rounded or subtrimcate (rarely 
retuse), sides straight or slightly convex ; the two angles 
of one end of the zj'gospore sometimes twisted into a 
plane at right angles to that containing the other two. 

Length 40-57-5 /t ; breadth 32-39/*; breadth of 
isthmus 1 0-1 (5 /t ; tliickn ess 20-26*4 fi. ; length of 
zygosp. 4(1— i8 fi. ; breadth of zygosp. 34-36 /*. 

Wales. — Capel Curig !, Glyder Fawr (ffo//), and 
Lilyn-y-cwm-ffynon !, Carnarvonshire. 

Scotland. — Rhiconich, Sutherland ! Skye, Glen 
Nevis, and Invermoidai't, Inverness ! Near Longside, 
Aberdeen; Glencoe, Argyll ; Goat Fell and Glen Ranga, 
Arran (Boy ^ Bissett). Common in the Outer Hebrides 
(zygospores from near Tarbert, Harris) 1 

Ireland. — Kylemore and Ballynahinch, Galway ! 
Adrigole, Castletown, and Carrantuohill, Kerry ! 

Geogr. Distribution. — Saxony. Norway. Sweden. 
Greenland. Ceylon. Java (form). New Zealand. 
United States, Brazil (var.). Patagonia. 

C. quadrifarium often occurs associated with C . moiwmaziim 
var. folymazum, and, like t.hat Desmid, it appears to have a 
western and north-wefitern British distribution. It is a very 
characteristic species, with an equally characteristic zygo- 
spore, although it shows a considerable variation in the details 
of arrangement of tlie central granules, and in the number 



COSMAKIUM. 143 

of marginal verrucee. In some parts of Sutherland and the 
Outer Hebrides it is quite common. 

The smallest recorded form (forma minor) is from Ceylon : 
length 34-5-37 /x ; breadth 23-26 /x {vide W. & G. S. West, 
'Freshw. Alg. Ceylon/ 1902, p. 171). 

Forma hexasticha (Lund.) Nordst. (PI. LXXVII, 

fig. 4.) 

Cotnvarium hexastichum Lund. Desm. Suec. 1871, p. 33, t. 3, f. 13 ; Nordst. 
Norges Desm. 1873, p. 14; Nordst. Desm. Grdnl. 1885, p. 9; Cooke, 
Brit. Desm. 1887, p. 115, t. 40, f. 9; De Toni, Syll. Alg. 1889, p. 1023 j 
Roy & Biss. Scott. Desm. 1S94, p. 103. 

C quadrifarium forma hexasticha (Lund.) Nordst. Freshw. Alg. N. Zeal. 
1888, p. 49; West, Alg. N. Yorks, 1889, p. 293 ; Alg. W. Ireland. 1892, 
p. 158; Schmidle, Lappmark Siisswasseralgen, 1898, p. 39; West & 
a. S. West, Alga-fl. Yorks. 1900, p. 70; Borge, Alg. erst. Regnell. 
Exped. II, Desmid. 1903, p. 100. 

Ursinella hexasticha Kuntze, Bevis. gen. plant. 1891, p. 924. 

Semicells with (J parallel series of emarginate 
verracaB in the marginal region, two series usually 
visible within the marginal warts ; central granules 
variable, commonly similar to those of the type, but 
sometimes in 4 transverse series. Poles of side and 
vertical views with 6 granules. 

Length 40-53 /<; breadth 32-44 /i; breadth of 
isthmus 14-21 // ; thickness 21-31 ^. 

England. — Mickle Fell, K". Yorks ! 

Wales. — Capel Curig and Llyn-y-cwm-ffynon, Car- 
narvonshire ! 

Ireland. — Ballynahinch, Galway ! Adrigole, Kerry ! 

Geogr. Distrilndiou. — German3\ Xorway. Sweden. 
Greenland. Siam. Australia. New Zealand. Brazil 
(form). 

In the British Islands this form is much rarer than the one 
with only four marginal series of truncate-eniarginate warts. 

Forma octasticha Nordst. 

C. hexa^tichum var. octastichum Nordst. Norges. Desm. p. 14; Boldt, 
Desmid. Gr5nland. 1888, p. 23 ; Roy & Biss. Scott. Desm. 1894, p. 103. 

C. quadrifarium forma octasticha Nordst. Freshw. Alg. N. Zeial. 1888, 
p. 49. 

Semicells T\4th 8 parallel series of emarginate warts 
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in the marginal region ; inner series often somewhat 
reduced. 

Length 52-57"6m; breadth -t0^5-(>/i; breadth of 
isthmus 17-20-4/*; thickness 25-28-8^. 

ScoTL.u«D. — Loch Ruthven, Inverness (Boy Sf Bissfft). 

Geogr. Distribution. — Norway. Greenland. 

Forma polysticha >u>l>. (PI. XCI, fig. 12.) 

C. hfxastuhiim vur. polyilichum Boldt, Desmid. GrOnland, 188B, p. 23. 
C. suprcupeeiosum Wolle vnr. eiiiurffinniuni Westj Alg. Engl. Luke Distr. 
isea, p. 7S9, t. «, f. 34. 

Semicells with 10 or more parallel series of emargi- 
nate warts in the marginal region ; innei" two series 
much reduced ; number of warts in eacli series 18-27. 
Poles of vertical and side views with 10 or more 
granules. 

Length 55'2-61 n ; breadth 4o-6-52 ,i ; hrcfidth of 
isthmus 18-20-4^. 

England. — Brothers' Water, Wcstmorelaud ! 

Gmgr. Distribiitinn. — Greenland, 

J 40. Cosmarium dovrense Noi'dst. 
(PI. LXXVII, figs. 0, 6.) 

P Euailrvm cTenatam Perty Kleinst. Lebengf. lfiG2. p. 20S, t. 16, f. 10. 
Cojntorium crtnalum var. subcrenalum Rabenh. Flor. Europ. Ale. 111. 

186S, p. 165. 
Coimarium dovrenst Nordst. ia Wittr. 4 Nordat. AIr. ExbIc. 1879, no. 

256; tasc. 21, p. 40; De Toni, Syll. Alg. 1K89, p. 947 i Kacib. Dpsiii. 

Nowe, 1SS9, p. HI. t. 5, f. 38 ; Latkem. Deam. AttprspcB, 189;l. p. .->r..-i ; 

Nordat. Index Deam. 1896, p. 112 ; West i G. S. Weat, Alija-fl. Yorks. 

1900, p. 70. 
C. Ptriyanttnt Eocib. Nonn. Deam. Polon. 1H85, p. 77. 
Urixtulta dovrcntii Kuntze, Bevia. gen. plant. 1891, p. 924. 

Cells somewhat small, about 1 ^ times as long as broa<l , 
moderately constricted, sinus somewhat linear, but 
not closed; semicells semi-elliptic (or subsemicircular), 
about two-thirds of the circumference of a circle, some- 
times a little narrowed at the base, basal angles sub- 
rectangular but rounded, margin 8-crenate (or nndulate- 
crenate), rarely 10-crenate, crenat 2-4-gi'aniilatt', 
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granules minute, within the crenate margin furnished 
with minute granules, often disposed in pairs or in 
threes, more or less concentrically and radiately 
arranged, with 12-15 short vertical ridges across the 
base of the semicell, each ridge 2-4-granulate, area 
immediately above this basal zone smooth. Side view 
of semicell sub-ovate, slightly tumid at the base on 
each side, upper half broadly rounded and 10-12- 
undulate. Vertical view broadly elliptic, with some- 
what pointed poles, ratio of axes 1 : 1*4, each side 
with 12-15 granules. Chloroplasts axile, one in each 
semicell, with a central pyrenoid. 

Zygospore unknown. 

Length 35-42 fi; breadth 23-29 jll; breadth of 
isthmus 14-20 /ut ; thickness 23-26 fi. 

England. — Near Cowside Beck, ArnclifEe, and in 
Heseltine Gliyll on Penyghent, W. Yorks ! 

Geogr. Distribution. — Norway. Austria. Poland. 

This characteristic species was originally described by 
Nordstedt from Norway, where it was found among mosses 
on wet mountain rocks. We have only found it on vertical 
dripping faces of limestone rocks iii the Pennine Chain, and 
several times in pure masses. 

146. Cosmarium isthmium West. 
(PI. LXXVII, figs. 7-10; PI. XCIV, fig. 2.) 

Cosniariuni excavatnm Nordst. foriua duplo-major WoWe, Dcsm. U. S. 1884, 

p. 77, t. 53, f. 14, 15 Inot LundeU, 1871]. 
C. isthmium West, Alg. N. Wales, 1890, p. 290, t. 5, f. 19; Alg. Engl. 

Lake Distr. 1892, p. 729 ; Nordst. Index Desm. 1896, p. 149 ; West & 

G. S. West, Alg. S. England, 1897, p. 491. 

Cells rather small, rather more than 1^ times as 
long as broad, fairly deeply constricted, sinus widely 
open, formino^ a semicircular or semi-elliptic excava- 
tion ; semicells semicircular, basal angles subrectangular 
and not rounded, cell-wall ornamented with rounded, 
gi'anules arranged in 8-10 vertical series, about 7 
granules in each series, slightly reduced at the apex 
and 16-20 granules showing at the margin. Vertical 
view almost circular (very slightly compressed), with 
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about 27-28 granules visible at the margin. Ohloro- 
plasta axile, one in each semicell, with a prominent ' 
central pyrenoid. 

Zygospore broadlyellipsoid, furnished with numerous 
short, truncate or slightly emarginate processes, about 
15 of which are visible round the periphery. 

Length 40-48 ^ ; breadth 25-28 ^ ; breadth of 
isthmus 11-13"5 u; length of zygosp. with processes 
41-43 n, breadth 30-37 n, length of processes 4-5 ^. 

Enqland. — Bownessand Loughrigg, Westmoreland! 
Puttenham Common, Surrey ! 

Wales. — Capel Curig, Carnarvonshire ! 

ScoTlAND. — Rhicouich, Sutherland! 

GeoijT. Distriliutioti . — United States. 

(7. i«iftmi"m is a well-marked Hpeciea of very rareciccurrence. 
It is one of the westei-n British types wliicli are almost entirely 
confined to the very rich places on the old formations, where 
it is found in association with C. vnmomazum var. polymazwm 
and C. quadrifarinm. It differs from G, excavatum Nordat. in 
its larger size, its deeper constriction nnd less open ^itins, and 
in its more niunerons granules. The latter are disposed in 
vertical series, and they are generally slightly reduced in size 
at the apices. We have examined the zygospores of this 
species from near Orono, Maine, U.S.A. 

C. ietkmium is of about the samp size as C. Portianum, but 
is at once distinguished by the form of its semicells and by 
the excavated sinus, as well as by the almost circular vertical 
view. The zygospore also differs in the possession of 
emarginate ] 



Forma hibemica West. (PI. LXXVII, fig. 11.) 



Cells larger, constriction less deep and isthmus 
wider, inferior angles of semicells slightly rounded ; 
granules not so regularly arranged, and often scattered. 

Length 50-56 n; breadth 31-35 n; breadth of 
isthmus 19-22 ft. 

Ieeland. — Ballynahinch, Galway ! Sugar Loaf Mt., 
Castletown, and ulengarriff, Kerry ! 
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We have only observed this large form from the west of 
Ireland. The broad isthmus, slightly rounded basal angles, 
and the more irregular disposition of the granules are its 
principal features. As in the type the vertical view is almost 
circular. 

The Desmid described as " C isthmium West var. horizon- 
tale Schmidle" ('Lappmark Siisswasseralgen/ 1898, p. 31, 
t. 1, f. 40) is most likely a form of CosmaHitm sttbexcavatum 
with regularly disposed granules. 

147. Cosmaxium excavatum Nordst. 
(PI. LXXVII, fig. 12.) 

Cosmarium excavatum Nordst. Desm. Brasil. 1870, p. 214, t. 3, f . 25 ; Wille, 
Ferskv. Alg. Nov. Semlj. 1879, p. 47 ; Roy & Biss. Scott. Desm. 1894, 
p. 101 ; Nordst. Index Desm. 1896, p. 121. 

Dysphinctium ? excavatum (Nordst.) De Toni, Syll. Alg. 1889, p. 884. 

Cells small, almost twice as long as broad, slightly 
constricted, sinus a very wide and shallow depression, 
isthmus much elongated ; semicells subsemicircular, 
cell- wall granulate, margin about 9-granulate (or sub- 
undulate), within the margin with rather few and 
somewhat sparsely (subconcentrically) disposed 
granules. Vertical view circular, granulate, with 
about 17 peripheral granules. 

Zygospore unknown. 

Length 19 m ; breadth 10-10*5 fn ; breadth of 
isthmus 7*5 in. 

Scotland. — Aberdeen, Kincardine, Forfar {Roy Sf 
Bissett). 

Ireland. — Dublin and Wicklow {Archer), 

Geogr. Distribution. — Norway. Sweden. Nova 
Zembla. Greenland. Japan. New Zealand. United 
States. Brazil. Paraguay. 

We have never examined any Desmid which we could refer 
to the typical form of this species, and we suspect that the 
records of Messrs. Roy and Bissett really refer either to the 
" forma dicplo-major ^' or to C, isthmium. 

C. excavatum Nordst. var. trigonum Lagerh., described 
from Georgia, U.S.A. (vide Lagerh. Bidr. Amerik. Desm.-fl. 
1885, p. 236, t. 27, f. 7), is very possibly a species of the genus 
Staurastrum, 
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Forma duplo-major Lund. (PI. XCIV, fig. c 

C. erfavatum Nordat. forma dnplo-mdjor Lund. Deaui. Suec. 1871, p. 4fii 
WiUe, Perskv. Aliif, Nov. BemlJB, 1879. p. 47. 

Cells twice the size of the tj-pical form. 

Length 39-4.2-5^; breadth 21-.3-2o^; breadth of 
isthmus 15-17 /i. 

"WALES.-^-Oapel Curig, Carnarvon shire ! 

Geogr. Distrihution. — Sweden. Nova Zerabla. 

Except for its mucli larger size tliis form agrees very 
closely with the original Brazilian C. excavatum. It ia of tlie 
same length aa C. i»thinium, bnt differs from that Deamid in 
its proportionately narrower cellSj its shallower constriction, 
its broader isthinns, and in the disposition of its granules. 

148. Coamarium aubexcavatum West & G. S. West. 
(PI. LXXVII, fig. 13.) 



t Nordrt. TUT. Hlipliirum WiUe, Ferskv. Alg. Not. 
Si'iDlj. 1879. p. 47, t. la, f. 46 ; J Boldt. Desui. GrOnlimd, 188S. p. 2S -. 
Biirg. Ferakv. Alg. Ost^nl. 1894, p. 15. 
C.Mvaratum Nordat. forma m^'or Boldt, Dcsm. QrAnlsnd. 1S88, p. 2N, t. S, 

I. aa 

C. itihmiun West var. WitUi Weat, Al^. W. Ireland, 1892, p. 100. 
Dj/tphitutium WUIri Sciimidle, A%. Bern. Alp. 1»94, p. 94. 
{.^amuinuni aubucoitatum Weat & U. S. West, Not«e Mg. II, 11«N), p. 393. 
C. Willtanvn Migula in Flora von Deiitachlnnd, (isterreioli iind dcr 

Schweiz. Bd. 6 ( Desmidiaccte in parts 29-36), 1906. p. 4J4, t. 23 y, t. T. 

[Not C. Williannm Racib., 1892.] 

Cells small, about 1^ times as long as broad, 
moderately constricted, sinus open and subrectangular; 
semicells subcircular (periphery about ^ to |- of a 
circle), cell-wall granulate, granules densely arranged 
in longitudinal series [according to AVille's brief 
description], 15-16 showing at the margin. Vertical 
view circular or circular-elliptic. Cliloroplasts axile, 
one in each semicell, with a central pyrenoid. 

Zygospore unknown. 

Length 28-8-29^; breadth 19-2-23 /a; breadtli of 
isthmus 10-8-ll-6n; thickness 19-2-20 /t. 

Geogr. DistrihuHun. — Nova Zembla. Greenland. 

We have not seen any form exactly corresponding to thi- 
Desniid described by Wille as " C. exeavatjim var. i-llipticum." 
Wille also describes tlie granules as disposed in longitudinal 
series, and fignres tliem in concentric series (consult PI. 
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LXXVII, fig. 13, which is a copy of Wille's original figure). 
It differs so considerably from C. excavatiim in the form of its 
semicells and in the absence of an elongated isthmus, that it 
must necessarily be considered as a distinct species. The 
name " Willei" could not be adopted as a specific name as 
there is already a Cosmarium Willei Lagerh. (1886). 

Var. ordinatum West & G. S. West. (PI. LXXVII, 

fig. 14.) 

Dysphinctium Willei Schmidle, forma Schmidle, Alg. Bern. Alp. 1894, 

p. 95, t. 6, f. 2. 
CosmaHum suhexcavatum var. ordinatum West & G. S. West, Notes Alg. 

II, 1900, p. 293, t. 412, f . 3 ; Alga-fl. Yorks. 1900, p. 86. 

Cells a little longer than in the typical form ; semi- 
cells broadly obovate ; granules small, disposed in 
about 6 horizontal and 8 vertical series. 

Length 29-87 /ti; breadth 17-23 /ii; breadth of 

isthmus 11*5-1 3-5 /u. 

England. — Ingleton, W. Yorks ! 
Geogr. Distrihidmi. — Switzerland. 

This variety occurred somewhat sparingly among mosses 
on dripping limestone rocks. It is characterized by the 
regular disposition of the granules and also by the distinctly 
obovate semicells. 

149. Cosmarium orbiculatum Ralfs. 
(PL LXXVII, figs. 15-17.) 

Cosmarium orbiculatum Ralfs in Ann. Mag. Nat. Hist, xiv, 1844, p. 392, 
t. 11, f. 2 ; Brit. Desm. 1S48, p. 107, t. 17, f . 5 ; t. 33, f. 9 ; Arch, in 
Pritch. Infus. 1801, p. 734 ; Rabenh. Flor. Europ. Alg. Ill, 1868, p. 173; 
Nordst. Norges Desm. 1873, p. 22 ; Kirchn. Alg. Schles. 1878, p. 152 ; 
Wolle, Desm. U. S. 1884, p. 77, t. 14, f. 20, 21 ; Cooke, Brit. Desm. 1887, 
p. 119, t. 43, f. 1 [figui'es poor] ; Hansg. Prodr. Algenfl. Bohm. 1888, 
p. 249 ; De Toni, Svll. Alg. 1889, p. 962 ; Borge, Chlor. Norska Finmark. 
1892, p. 9; West,' Alg. W. Ireland, 1892, p. 159; Rov & Biss. Scott. 
Desm. 1894, p. 170; Nordst. Index Desm. 1896, p. 190*; West & G. S. 
West, Alg. S. England, 1897, p. 491 ; Alga-fl. Yorks. 1900, p. 86 ; Alg. 
N. Ireland, U)02, p. 41). 

Penium orbiculatum Kiitz. Species Alg. 1849, p. 167. 

Tessararthra orbiculata Grim. Desm. ii. Pediast. osterreich. Moore, 1858, 
p. 493. 

Dysphinctium orbiculatum Reinsch, Algenfl. Franken, 1867, p. 181. 

Ursinella orbiculata Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells small, twice as long as broad, deeply con- 
stricted, sinus widely open outwards from an acute 
apex; semicells circular; cell-wall covered with sub- 
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conical granules having no regular disposition, 1-i or 
15 showing at the margin. Vertical view circular. 
Chloroplasts axile, one in each seniicell, with a ceiiti'al 
pyrenoid. 

Zygospore subglobose, furnished with conical warts, 
about 20 visible at the margin. 

Length 35-38^; breadth 18-20 m; breadth of 
isthmus G'o-S/t; diam. zygoap. i^-ithout warts 30^, 
with warts 35 /t. 

England. — Westmoreland (Ralfs). Mickle Pell and 
Strensall Common, N. Yorks 1 Cullingworth, W. 
Yorks 1 Bisley Common, Surrey 1 Susses (lialfs). 
New Forest, Hants ! Cornwall (Italfs). 

Wales.— Cape] Curig ! {Cooh 4- Wills), Llyn 
Padarn and near Bettws-y-Coed, Carnarvonshire ! 

Scotland. — Sutherland I Inverness, Aberdeen, Kin- 
cardine, Foj-far, Perth, Argyll {Boii ^- Blssett). 

Ireland. — Near Glenties, Donegal I Ballynahinch, 
(lalway ! Adrigole, Castletown, and CaiTantuohiU, 
Kerry I Dublin and Wicklow (Archer). Slieve Donard, 
Down! 

Geogr. Distribution. — France. Germany, Galicia. 
Italy. Norway. Sweden. Finland. Greenland. 
United States. 

C. orhiculatuvi is a t'liaracteristic species of somewhat rare 
occurrence. The zygospore is somewhat sintilar to that of 
C. isthmium, hut the warts are not tru neat e-e mar gin ate. 

Forma major. (PL LXXVII, fig. 18.) 
Length 55 /t; breadth 28 m; breadth of isthmus 
12-5 ^. 

Wales. — Capel Curig, Carnarvonshire ! 

150. Cosmarium preagrande Lund. 
(PI. LXXVII, fig. 19.) 

CoimariMm preegrande Lund. Desm. Suec. IRTl, p. G4, t. 3. f. 21 ; BoMt, 
Desmid. QrBnland, 1888, p. 28 ; Bi^rg. Bomh. Desiu.-Q. 1HM», p. 14(1. 
t. 6, t. 7 ; Borge, Sliasw. Chlor. Arehang, 1894, p. 19 j Roy & Bisa, Scott. 
Desin. 1894, p. ITl ; Nordst. Index TX-em. 1896, p. 205. 

Cormaridiwm prmgraTide Hansg. Prodr. Algcafl. BlihDi. 1888. p. 24(3. 

FlevrolxnioptU prmgrandii (Lund.) De Toui, Syll. Aig. 1889, p. 913. 
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Cells large, scarcely twice as long as broad, deeply 
constricted, sinus widely open from an acute apex ; 
semicells globose; cell-wall densely covered with 
bluntly conical warts except for a small area at the 
apex, between the warts finely punctate. Chloro- 
plasts parietal, with 4-6 bands in each semicell. 

Zygospore unknown. 

Length 97*2-104 /u; breadth 56-61*2 /i; breadth of 
isthmus 23-23*4 /u. 

Scotland. — Near the Spittal of Glen Shee, Perth 
(Roy Sf Bissett). 

Geogr. Distribution. — Norway. Sweden. Bornholm. 
Finland. N. Russia. Greenland. 

This species has a most astonishing resemblance to the side 
view of Cosmarium Brehissoiiii, agreeing in the conical warts 
(or granules), in the bare place at each apex, and in the fine 
punctulation of the cell-wall. The form mentioned by 
Borgesen as occurring in Bornholm possessed hollow granules, 
a feature not mentioned by Lundell as occurring in Swedish 
specimens. 

Note : — Cosviarium itphasricnvi Benn. (' Alg. N. Cornwall,' 
1887, p. 17, t. 4, f. 22; Cooke 'Brit. Desm.' 1887, p. 189, 
t. 65, f. 5) appears to be the side view of a large Cosviarium, 
such as C. Brehissonii or C inargaritatum, Lagerheim has 
placed it as C. iirxgrande Lund. var. itphasricum, but we do 
not think there is sufficient evidence for regarding it as a 
form of C prsegrande. Judging by the extraordinarily 
inaccurate observations made by Bennett on various species 
of Desmids, we have little hesitation in regarding his pub- 
lished description and figure of " C sphsericnvi " as merely 
an erroneous interpretation of the side view of some large 
species of Coswarium. 

151. Cosmarium omatum Ralfs. 
(PI. LXXVIII, figs. 1-10.) 

Cosmarium omatum Balfs, in Ann. Mag. Nat. Hist, xiv, 1844, p. 392, 1. 11, 
f. 3; Hass. Brit. Freshw. Alg. 1845, p. 364, t. 86, f. 3; Ralfs, Brit. 
Desm. 1848, p. 104, t. 16, f. 7 ; Kiitz. Spec. Alg. 1849, p. 176; Arch, in 
Pritch. Infus. 1861, p. 734 ; Rabenh. Flor. Europ. Alg. Ill, 1868, p. 169 ; 
Lund. Desm. Suec. 1871, p. 28; Kirchn. Alg. Schles. 1878, p. 158; 
WoUe. Desm. U. S. 1884, p. 82, t. 18, f. 39-42; t. 49, f. 23, 24; Ckwke, 
Brit. Desm. 1887, p. 112, t. 40, f . 4 ; Hanag. Prodr. Algenfl. Bdhm. 1888, 



1^^ 1 BRITISH DESMlDlACK.t. 

■ p. 20' ■ De Toni, Syli. Alg. 1889. p, lui!5 -. &*rg. Desm. Braaa. 3S«1, 

■ p.Zf est. Alg. N. Wales, 1890, p. 290 1 Alg. W. Irelaiul, 1892, p. 16H ; 
V A . Lake Distr. Ift92, p. 738 1 Boy k Bias. Scott. Desm., 1894, 

■ , . irdflt. Index Desm. 18B6, p. 190 ; WeBt i G. S. Woat, Alg. S. 

■ ad, 1B97. p. 491 ; AIm-A. Torlts, 1900, p. 71 ; Alg. N. Irelanii. 
|I - 4n, Scott. Kreshw. Planktm, I, 1903, p. 527: Borge, Alg. erst. 
I Irpei, II. Dpaniid, 1903, p. 100; Weat 4 G. S. VTett, Comp. 
I ' llitoD Irish Lakes, 1906, p. 86. 

t «. iwlutn (Ealfe) Foete, Pbya. Stud. 1847, I. p. 41 [t. i, f. 2 ?]. 

inuirium omattim Balfa, forma, Lund. Desm. Suec. 1S71, p. 28 ; Borge, 

Beitrags Alg. Schweden, lOOtl, p. 41. 
1 -"naEum Tar, anglica Eacib. None. Desin. Polon. 1885, p. 72. 

' natum var. mtcica Bacib. I.e. p, 72; Lutkcjii. Desm. Millatiittorsees, 

L W, p. 88, t. 1,(. 24. 

ft— iriia oTTiala KuntKe, Beris. gen. plant. 1891, p. 92o. 

small, as loug as broad, deeply constricted, 
. ..arrowly Imear ivith a slightly dilated apex; 
reniforni, with slightly produced, truucato 
"1 angles and lower parts of sides broadly 
, iper parts of lateral margins iinmediatelv 
w ihe apex sometimes very slightly retuse, apex 
■ truncate and straight ; lateral margins with 
irominenb granules, slightly reduced in sizy just 
1 V the apex and often not reaching so far as the 
upper angles, apex with about 7 marginal granules ; 
with a number of conspicuous granules within the 
lateral margins, often in short oblique series, and with 
one or two series of granules (variable both in size and 
number) within the apex; with a granulated protu- 
berance in the centre of each semicell, granules con- 
spicuous and variable both in size and disposition 
(sometimes arranged in short vertical series and some- 
times more or less concentrically disposed). Side view 
of semicell depressed-subcircular, with a very slightly 
produced and tnincate apex. Vertical view elli|)tic- 
oblong, with broadly rounded poles, and with a broad, 
granulate tumour at the middle on each side ; central 
region of apex smooth, Chloroplasts axile, one in each 
semicell, with two pyrenoids. 

Zygospore globose, and furnished with stout spines, 
arising from a broadly conical base, and furcate-emar- 
ginate at the apex. 

Length 32-tl f, ; breadth 33-41 ,. ; breadth of 
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isthmus 10-1 1*5 A*; thickness 22-24 /i; diaiii. zygosp. 
without spines 46-50 ^i, with spines 70-95 /u. 

England. — Cumberland! Westmoreland! W., N., 
and E. Yorks! Leicestershire {lion), Essex (Rolfs). 
Surrey (with zygospores from Thursley Common)! 
Sussex (lifflfs). Hants (lialfs) ; zygospores from New 
Forest ! Devon ! Cornwall ! 

Wales. — Capel Curig (CooJce ^ Wills), Bethesda, 
Llyn Idwal, Llyn Ogwen, Llyn-y-cwm-ffynon, and 
Moelfre, Carnarvonshire ! Llyn Coron, Anglese}" I 

Scotland. — General ! (Roy c^ Tiiss/^tt). Rare in the 
plankton ! Common in Lewis and Harris, Outer 
Hebrides ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow (Archer). Down ! Rare in the 
lake-plankton of Galway and Kerry ! 

Geofjr. Distrihvt'uni . — France. Germany. Austria 
(including both Bohemia and Galicia). Poland. Italy. 
Portuoral. Xorwav. Sweden. Bornholm. Denmark. 
Finland. N. and S. Russia. Iceland. United States. 
Brazil. Parasruav. 

Cosmnriuin aniatuvi is a widely distributed species, occur- 
ring in hogs and at tlie margins of lakes. The widely truncate 
apex of the seniicell projects very slightly, and furnishes the 
most constant and characteristic feature of the species. The 
general trranulation of the semicell is fairly constant, but the 
grannies covering the central protuberance are exceedingly 
variable in number and disposition. They may have a con- 
centric dis])()sition, or they may be arranged in somewhat 
irreguhvr vertical series, and sometimes their disposition is 
quite irregular. In all cases there is a small, smooth area 
surrounding the central granules and separating them from 
the remaining granules of the semicell. 

The figures of this Desniid given by Kalfs in his * British 
Desmids,^ 1848, t. 16, f. 7, are not very good. We l)elieve 
the central granules to he incorrectly ])ortrayed, and the 
amount of projection of the apices is distinctly exaggerated. 
These inaccuracies caused luundell to state the differences 
between his Swedish specimens and the figures given by 
Ralfs, and led to the institution of " var. awjUca " and " var. 
suecica" bv Raciborski. We have examined numbers of 
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Cosntarlum ornatum from the localities in which Balfs obtamed 
the species, and they are much more in agreement with those 
obtained from other parts of the British Islands than with 
that author's iignres. Moreoverj the British and Swedish 
specimens differ in no essential points. The creation of 
varietal names, such as thoso given by Raciborski, by an 
author who has not examined the original specimens, is greatly 
to be condemned. 

Ralfs' fignre of the zygospore is similarly not very good. 
The furcate spines are inoat probably portrayed too long. 

Eichler and Gutwinaki have described a C. jineudoiyniatum 
{'Nonn. spec. alg. nov.' 1894, p. 170, t. 5, f. 25), in which the 
apical part of the semicetl does not project. 



152. Cosnurinm comiiiiBsiiTale Br^. 
(PI. LXXVIII, figs, n-14.) 

Htttroearpella Fonintiiiura/if Brpb. in Ctiev. microscop. et <1(> leniMiBagv, 
Paris, 1830, p. 272 [nnmo only^. 

Cotmarium cptnaasmTale Breb. in Nenegb. SynopB. Dt^Hni. 1840. p. 290; 
SalfB, Brit. Deam. IMS, p. lUS,t. IS, f. 8 ; Efitz. Spec. Alg. 1849, p. IW; 
Bivb. Liste Deam. 1856, p. 131 < Arch, in Fritch. Infua. 1801, p. 7S4; 
R«bBiiJi. Flor, Europ. Alg. in, 1868, p. 170; Wolle, Desm. TJ. S. 1884, 
p. S3, t. 18, f, 411-51 i Cooke, Brit. Deam. 1887. p. 113, t. 40. f. B; De Tom, 
Syll. Ale. l»blJ, p. 1047 ; R«y & Bias. Scott. Desni. IMiK, p. U ; Nordst 
Indei Beam. IHIW. ]>. 77 i West k G. S. West, Aig. S. England, 1897, 
p. 491 J Alga-fl. Torka. 1900, p. 71 ; Notes Aig. Ill, l«Ki, p. Ir,. 

Euattrvm eommia«rale WaUich, Desm. Low. B«iigii], 1»60, p. 'iSi, t. 14, 
f. 12-13. 

XtitCymuIium (Coimarinni) commimralt Reinsch, Algenfl. Frank(?n, 1867, 
p. 120 [forma A]. 

Vrtintlla coiamitturalii Kuntze, R«vis. gen. plant. 1891, p. 924. 



Cells small, about 1^ times as broad as long, very 
deeply constricted, sinus at first narrow and closed, 
then widely dilated (often subrhomboidal) ; semicells 
narrowly subreniform with a slightly produced anil 
widely tnincate apex ; lateral parts (almost " lobes ") 
of semicell granulate, with 6-8 granules showing at 
the margin and 7-10 within the margin, apex with G-7 
marginal granules, in centre of semicells with a large 
granulate protuberance. Side view of semicell trans- 
versely elliptic with a slightly produced and truncate 
apex, sides and apex granulate. Vertical view about 
twice as long as broad, with a large granulate pro- 
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tuberance at the middle on each side, slightly constricted 
below the poles, which are inflated and granulate. 

Zygospore globose, furnished with long, often 
slightly curved spines, arising from broad, conical 
bases, and furcate-emarginate at the apex. 

Length 27-33^1; breadth 38-45 /u; breadth of 
isthmus 9'6-12/u; thickness 18-25 jm; diam. zygosp. 
without spines 35-42*5 /i, with spines 75-83 in, 

England. — Rawcliffe Common, W. Yorks ! Strensall 
Common, N. Yorks ! Near Bristol, Gloucestershire 
(Thivaites). Harefield, Middlesex ! Piltdown Common, 
Sussex {Jenner). Cornwall (with zygospores) ! 

Scotland. — Aberdeen, Kincardine, Forfar {Boy Sf 
Bi^sett). 

Geogr. Distribution. — France. Germany. Sweden. 
India. United States. Brazil. 

C. commissurale is a characteristic species, and is very rare 
except in Cornwall, in the western districts of which county 
it is generally distributed, often occurring in abundance in 
small pools and ditches. 

Var. acutum Breb. 

C. commissurale Breb. var. acutum Breb. Liste Desm. 1856, p. 131 ; Roy 
k Bias. Scott. Desm. 1893, p. 44. 

Lateral angles (or lobes) of semicells narrower and 
attenuated. 

Length and breadth as in the typical form. 

Scotland. — Near Bishop's Loch and near Aboyne, 
Aberdeen ; Mavis Bank, Loch of Lumgair, near Stone- 
haven, and Dalbrake in Strachan, Kincardine {Boy 
^ Bis^sett). 

Geogr. Distribution. — France. 

Var. crassum Nordst. (PI. LXXVIII, figs. 15, 16.) 

C. commissurale Breb. var. crassum Nordst. Desm. Brasil. 1870, p. 213, 
t. 3, f. 19; West, Alg. W. Ireland, 1892, p. 158; Borge, AIq. erst. 
Regnell. Exped. II. Desmid. 1903, p. 100. 

Cells about \\ times as broad as long, sinus not 
closed but not nearly so much widened inwardly as in 
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the type ; lateral angles (or loljes) of semicells much 
tstouter ; central granules variable, sometimes as in the 
type, but often reduced in number (with three large 
central warts surrounded bv one ring of 8 granules). 

Length 28-37;*; breadth 31-43/*; breadth of 
isthmus 10'5-I3/t; thickness 2'2-26'3(x, 

Scotland.— Rhiconich, Sutherland ! 

IBELAND.^-Cromagloun and Glen Caragh, Kerry ! 

Qeogr. Distril/ntioii.—Br&zW. Paragnay. 

153. Cosmarium dentiferum Corda. 
(PI. LXXVIII, figs. 17, 18.) 

CoimariuM d^niifentm Corda in Almanacli de CarlalHid, IS-IC, p. 215. t. 6, 
f.41i NordsLBornh. Desm. 1888, p, lea, t. 6,t.4-6; Boy &Bi«E. Si-ott. 
Deaui. ISO*, p. 46 ; Noi-det. Index Desm. IHflU, p. lUl, 

Cells fairly large, about us long as broad or very 
slightly longer, deeply coUBtricted, sinus narrow and 
dosed, with a widely dilated uxtremity ; semicells 
reniform, with a slightly depressed (sometimes faintly 
retuse) apex. VerLic^d view oblong, sides very slightly 
convex, poles rounded. Cell-wall granulate, granules 
rounded, disposed in vertical and obli(iuely decus- 
sating series, about -10 showing at the margin of the 
semicell. 

Zygospore unknown. 

Length 92-104/*; breadth 89-100/.; breadth of 
isthmus 28-37 /i ; thickness 40 /a. 

EN(iLAKi>. — In Bracebridge Pool, Sutton Park, War- 
wickshire ! 

Scotland. — ^Aberdeen iind Kincardine { lio;/ ^yjlhio-tf). 

Ueofjr. Dutribntioii. — Germany. Bornhohn, Iceland. 

This species is very closely jillied to C. margaritutum and 
C. con»per«uni (Indus. C. liitum), only differing in the furni yf 
the seiuicelis. It is the greatly rounded Kupeiior angles 
which cause the semicells to ajipear more or less rcniforui. 
Messrs. Roy and BJssett state that it is very rare in Scotland, 
but that they had passed it over as a form of C. latiini. 
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154. Cosmarium reniforme (Ralfs) Arch. 
(PI. LXXIX, figs. 1, 2; PI. LXXXII, fig. 15.) 

Cosmarium margaritiferum Menegh. var. reniformis Ralfs, Brit. Desm. 

1848, p. 100, t. 16, f . 2 a. 
C. margaritiferum forma genuina Nordst. Norges Desm. 1873, p. 11. 
C. renifomie (Ralfs) Arch, in Journ. Bot. 1874, p. 92 ; Nordst. Desm. 

ArctosB, 1875, p. 40 ; WoUe, Desm. U. S. 1884, p. 76, t. 14, f. 10-11 ; 

Cooke, Brit. Desm. 1887, p. 104, t. 42, f. 10 ; Hansg. Prodr. Algenfl. 

Bohm. 1888, pp. 200, 250 ; De Toni, Syll. Alg. 1889, p. 982 ; Roy in 

Joum. Bot. 1890, p. 337 ; West, Alg. W. Ireland, 1892, p. 153 ; Alg. 

Engl. Lake Distr. 1892, p. 727 ; Lutkem. Desm. Attersees, 1893, p. 567 ; 

Roy & Biss. Scott. Desm. 1894, p. 174 ; Nordst. Index Desm. 1896, p. 223 ; 

West & G. S. West, Alg. S. England, 1897, p. 488 ; Schmidle, Lappmark 

Siisswasseralgen, 1898, p. 34 ; West & G. S. West, Some Desm. U. S. 

1898, p. 307, t. 17. f. 9; G. S. West, Alga-fl. Cambs. 1899, p. 217; West 

& G. S. West, Alga-fl. Yorks. 1900, p. 71 ; B5rg. Freshw. Alg. Faeroes, 

1901, p. 227 ; West & G. S. West, Alg. N. Ireland, 1902, p. 37 ; Scott. 

Freshw. Plankton, I, 1903, p. 527 ; Borge, Alg. erst. Regnell. Exped. II, 

Desmid. 1903, p. 87 ; Larsen, Freshw. Alg. E. Greenland, 1904, p. 88 ; 

West & G. S. West, Freshw. Alg. Orkneys and Shetlands, 1905, p. 18 ; 

Further Contrib. Freshw. Plankton Scott. Lochs, 1905, p. 485 ; Comp. 

Study Plankton Irish Lakes, 1906, p. 85 ; Borge, Alg. Argentina u. 

Boliv. 1906, p. 8 ; Beitrage Alg. Schweden, 1906, p. 31. 
Ursinella reiiiformis Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells of medium size, very slightly longer than 
broad, deeply constricted, sinus narrow and closed, 
open outwards and widely dilated at the extremity ; 
semicells reniform. Side view of semicell circular. 
Vertical view elliptic. Cell-wall granulate, granules 
rounded, disposed in obliquely decussating series and 
sometimes in indistinct vertical series, about 30-33 
showing at the margin of a semicell. Chloroplasts 
axile, with two pyrenoids. 

Zygospore globose and smooth. 

Length 46-57 jll; breadth 44-54 jll; breadth of isthmus 
14-17 /ut; thickness 26-29 /ut; diam. zygosp. 54-60 /ut. 

England. — Cumberland ! AVestmoreland ! (Bissett). 
Lancashire ! W., N., and E. Yorks ! Leicestershire 
(Boy)- Lincolnshire ! Cambs ! Oxfordshire ! Surrey ! 
Kent ! Hants ! (Roy). AVilts ! Cornwall ! (Marguand). 

Wales. — Capel Curig!, Llyn Ogwen!, Yr Orsedd !, 
and Glyder Fawr {Roy), Carnarvonshire. 

Scotland. — General! {Roy Sf Bis.iett). Orkneys! 
Shetlands ! Rare in the plankton ! Lewis, Harris 
(with zygospores), and N. Uist, Outer Hebrides! 
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Irkland. — Donegal I Mayo ! Galway ! Kerry ! 
Dublin and Wicklow {ArckcT). Armagt ! London- 
derry ! Plankton of the lakes of Galway and Kerry ! 

Geagr. Distribution. — France. Germany. Switzer- 
land. Austria and Galicia. Italy. Norway. Sweden. 
Faeroes. Greenland. Spitzbergen. United States. 
Brazil. Argentina. 

This species is generally distributed throughout the British 
Islands, occurring commonly at the margins of lakes or of old 
ponds and pools, and in boggy springs. It ia characterized 
ijy its reniform semicells, the form of which is in a large 
measure due to the widely dilated extremity of the sinus. 
The granulation of the cell-wall is one of the most pronounced 
featuresof the species. The marginal granules (approximately 
30 on each semicell) often stand out Hke rounded beads, and 
the granules as a whole are disposed in slightly curved series 
crossing one another obliquely. In some individuals the 
granules are more or less evidently disposed in vertical series, 
but there is often considerable irregularity in the whole 
granulation. 

C. reniforme has very Httle in common with C. margaritt- 
feriim. 

The zygospore was first discovered in Ireland by Archer, 
who pointed out its smooth and globular character. 

Lutkeiniiller has recorded Austrian specimens of C. reni- 
forme with a length of 67-74 fi and a breadth of 50-62 fi, but 
British forms do not attain such dimensions. 



Var. compresBum Nordst. (PI. LXXIX, figs. 3, 4.) 

C. Ttni/omu! (Ealfs) Arch. var. c(M»]ire>5nm Nordst. in Bot, Notis. I»87. 
p. 159 ; Fnsahw. Alg. N. Zail. 1888. p. 46, t. 5. f . 5 ; West, Aig. Engl. 
Lake Distr, I8Q2, p. 727 ; Torn. Freahv. Alg. E. India, i»9H, p. 73 ; 
Bacib. Denu. Tapakoomas, 1896, p. 83^ West & O. S, West, Some 
Deem. U, S. 1898, p. 307. t, 17, f. 10 1 Q. S. West. Alga-fl. Cumbs. 1899, 
p. 217 ; West L Q. S. West. Alg. N. Ireland. 1902, p. 3H. 

Semicells depressed, with the median part of the 
apes sometimes slightly truncate; vertical view elliptic- 
oblong or oblong, narrower than in the typical form. 

Length 4(i-(i4 /i ; breadth 47-'>lt n ; breadth of 
isthmus 13-18^1 ; thickness 24— 28/<. 

England, — Hawkshead, Lancashire ! Twenty-foot 
River, between March and Guyhirne, Cambs 1 
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Scotland. — Loch Ness, Inverness ! 
Ireland. — Lough Derryad, Armagh ! 
Geogr. Distribution. — India. New Zealand. United 
States. British Guiana. 

Var. elevatum West & G. S. West. (PI. LXXIX, 

fig. 6.) 

C. reniforme (Ralfs) Arch. var. elevatum West & G. S. West, Some Desm. 
U. S. 1898, p. 307, t. 17, f. 11. 

Cells almost 1^ times longer than broad ; semicells 
higher, with the basal angles subrectangular and the 
lower part of the sides subparallel. 

Length 52 /i ; breadth 36 /i ; breadth of isthmus 
14 )u; thickness 24/11. 

Geogr. Distribution. — United States (Michigan). 

Typical specimens of this variety have not been observed 
in the British Islands ; but a form observed from Wicken Fen, 
Cambridgeshire, possessed the subrectangular basal angles 
which characterize the var. elevatum (consult G. S. West, 
^Alga-H. Cambs.' 1899, p. 23). This form had a length 'of 
54 /x and a breadth of 46^ (PI. LXXIX, fig. 7). 

Var. apertum var. nov. (PI. LXXIX, fig, 5.) 

? C margarxtifemm (Tiirp.) Menegh. var. incisum Kirchn. Alg. Schles. 

1878, p. 150 ; Hansg. Prodr. Algenfl. Bdhm. 1888, p. 198 ; ? Boldt, 

Desmid. Grdnland, 1888, p. 26, t. 2, f . 28. 
? C margaritifemm (Turp.) Menegh. forma iathmo elongato, Borge, 

Siissw. Chlor. Archang. 1894, p. 20, t. 2, f . 15. 
? C. Netzerianum Schmidle, Beitr. alp. Alg. 1895, p. 390, t. 15, f. 19. 

Semicells not reniform, inferior margin slightly con- 
vex ; sinus slightly open, very gradually opening 
outwards from a rounded apex. 

Length 56 /x ; breadth 48 fi; breadth of isthmus 19 /x. 

Ireland. — Carrantuohill, Kerry ! 

This variety differs in the form of its semicells, which, 
owing to the open sinus, are not reniform. The granulation 
is typical. It seems likely that both C. margaritiferum var. 
incisum Kirchn. and C. Netzerianum Sclimidle should be rele- 
gated to this variety, but the examination of original speci- 
mens would be necessary to confirm this suggestion. 

In outward form the semicells have a resemblance to those 
of C. Simii Roy & Biss. 



BRITISH DESMIDIACE^. 

loj. Cosmarimn Tumeri Roy. 

(PI. LXXIX, %s. 8, 9.) 



Cells of medium size, a little longer than broad, 
deeply constricted, sinus narrowly linear with a very 
slightly dilated apex ; semicells elliptic-subreniforni. 
Side view of semicell aubcircular. Vertical view- 
elliptic. Cell-wall granulate, granules of uniform 
size (or very slightly reduced in size above the isthmu«) 
and disposed in indistinct oblique series, about 2U-2;i 
visible at the margin of each semicell. 

Zygospore globose, furnished with short furcate- 
einarginate spines, each of which arises from a large 
conical base. 

Length oG-58 /i ; breadth bl-b'i n ; breadth of 
isthmus 14-16^1 ; thickness 28;/; diam. zygosp. with- 
out spines 53;^, with spines 74 ji. 

England. — Knbridge Lake, Hants (Roi/). 

Ibeland. — Lough Gartan, Donegal ! 

We ftro unable to give the locality from which Ralfs 
obtained specimens •ind zygospores of this plant, as tliat 
author did not discriminate between tlie different species 
which he included under the name " Cosmnrium viargarili- 
fvriim," We have ourselves only once observed a Conmariiiin 
which we could with any degree of certainty refer to 
C. Tumeri Roy. This specimen we have figured (PI. LXXIX, 

"s- ")• . . 

C. Tnrneri differs from C. margariliferntn in the form of its 
semicell^, in the nature of its granulation, and in its spiny 
zygospore. It differs from C. reniforme in its less renifonn 
semicells, with fewer and more distant granules, and in its 
spiny zygospore. 

Hansgirg has further complicated the synonymy of tlie 
geuus by iinming a form of C. l'/<fialuhrijomei as " C'-miiiiriitm 
Tttrneri" {vide Hansgirg in ' Sitziingsber, d. k. biihni. (ies. d. 
Wissensch. math. nat. CI.' 190-2, p. 101 [— Co^mfii-iiiin ,.p. 
Turn. ' Freshw. Alg. E. India,' 1893, p. 72, t. -J:!, f. 10]). 
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156. Cosmarium Brebissonii Menegli. 
(PL LXXIX, figs. 10, 11.) 

Cosmarium Brebissonii Menegh. in Desmaz. PI. crypt. France, 1838, fasc. 
19, no. 903 ; Synops. Desm. 1840, p. 219 ; Ealfs, Brit. Desm. 1848, p. 100, 
t. 16, f. 3; Arch, in Pritch. Infus. 1861, p. 732 ; Rabenh. Flor. Europ. 
Alg. Ill, 1868, p. 158; Lund. Desm. Suec. 1871, p. 27; Delp. Desm. 
subalp. 1877, p. 30, t. 9, f. 17-22 ; Wolle, Desm. U. S. 1884, p. 75, t. 13, 
f. 10-11; Cooke, Brit. Desm. 1887, p. 100, t. 38, f. 2; Hansg. Prodr. 
Algenfl. Bohm. 1888, p. 200; De Toni, SyU. Alg. 1889, p. 983; West, 
Alg. N. Wales, 1890. p. 289 ; Alg. W. Ireland, 1892, p. 152 ; Alg. Engl. 
Lake Distr. 1892, p. 726 ; Roy & Biss. Scott. Desm. 1894, p. 44 ; Nordst. 
Index Desm. 1896, p. 67 ; West & G. S. West, Alg. S. England, 1897, 
p. 488 ; Alga-fl. Yorks. 1900, p. 71 ; Bdrg. Freshw. Alg. Fceroes, 1901, 
p. 228 ; West & G. S. West, Alg. N. Ireland, 1902, p. 37 ; Scott. Freshw. 
Plankton, I, 1903, p. 527 ; Freshw. Alg. Orkneys and Shetlands, 1905, 
p. 19 ; Comp. Study Plankton Irish Lakes, 1906, p. 85. 

C. Botrytis Menegh. var. Brebissonii (Menegh.) Rabenh. Krypt. Fl. Sachs. 
1863, p. 200. 

Didymidium (Cosmarium) BrShissonii Reinsch, Algenfl. Franken, 1867, 
p. 122. 

Cosmarium Brebissonii Menegh. forma sv^tumida Nordst. Norges Desm. 
1873, p. 12. 

C. Brebissonii var. horrida Jacobs. Desm. Danem. 1876, p. 194. 

Ursinella Bribissonii Kuntze, Re vis. gen. plant. 1891, p. 924. 

Cosmarium Brebissonii forma erosa West, Alg. W. Ireland, 1892, p. 152, 
t. 21, f . 6 ; Alg. Engl. Lake Distr. 1892, p. 726 ; West & G. S. West, 
Alg. S. England, 1897, p. 488; Alga-fl. Yorks. 1900, p. 71. 

Cells large, about 1^ times as long as broad, deeply- 
constricted, sinus narrowly linear ^th a dilated ex- 
tremity ; semicells semi-elliptic, basal angles rounded, 
apex flattened and subtruncate ; densely covered with 
large conical granules (or papillae), arranged in no 
definite order, but reduced at the apex, from the 
middle of which they are entirely wanting. Side view 
of semicell subcircular with a depressed (almost 
flattened) apex. Vertical view elliptic-subrhomboid, 
or elliptic with wideh^ tumid sides, the space in the 
middle of the apex which is destitute of granules 
clearly visible, and also the reduction in size of the 
granules in the vicinity of the apex. Cell-wall be- 
tween the large granules densely and strongly punc- 
tate. Chloroplasts axile, each with two pyrenoids. 

Zygospore (consult Archer in * Quart. Joum. JVIicr. 
Sci.' xiii, 1872, p. 100). 

VOL. III. 11 
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Length 88-110^; breadth 67-79/*; breadth of isth- 
mus 22-26/*; thickness 47-58 »«. 

England. — Cumberland ! "Westmoreland ! (Bissett). 
Lancashire 1 W. and N. Yorks 1 Cheshii-e {Roy). 
Warwickshire 1 {Balfs ; Wills). Surrey ! Sussex ! 
Kent ! Hants ! Wilts ! Devon 1 (Bennett). Corn- 
wall ! (TMfs: Marqimml). 

Wales. — General in Carnarvonshire and Merioneth ! 

SuOTL-UJD. — General 1 {Boti ^- Bissett). Shetlands! 
Common in the Outer Hebrides 1 

Ireland. — Donegal I Galway ! Kerry! Dublin 
and Wicklow (Afcfier). Down! Antrim! London- 
derry 1 Very rare in the plankton of the Kerry lakes ! 

Geofir. DiatrUmtian. — France. Germany. Switzer- 
land. Austria and Galicia. Italy. Faeroes, Nor- 
way. Sweden. Denmark. Finland. Russia. India. 
United States. 

This characteriBtiu apuL-ies is generally diBtribnted in the 
SphagnTim-ho^s of the British Islands, oocuri'ing in association 
with Cosmarium Cucurbtta, C. margaritiferum, C. difficile, 
Eiiaatrum craesum, E. ansatum, Xanthidium armatum, Micrat- 
teritM iruncata, M. denticulata, and other species which thrive 
amongst submerged Sphagnuvi. It is not very closely related 
to any other British species, although in its granulation it is 
without doubt nearest to C. margaritiferum. 

Up to the present it has been very im|ierfBctly described. 
The central part of each apex is destitute of granules, and 
there is also a considerable reduction in the size of the granules 
immediately surrounding this area. The actual smooth area, 
and also the amount of reduction of the apical granules, 
varies greatly in different individuals. We had described 
the condition in which the maximum reduction occurs as 
"forma eroaa," but we now consider it impossible to draw 
any line of demarcation between the fonns of this i^pecies. 
All the European specimens we have examined have the 
reduced condition of the gi-anules at the apices, and the cell- 
wall is in all cases densely punctate between the granules. 
Nordstedt's " forma suhtamida " is merely one of the ordinary 
forms of the species. The sides of the vertii-al view are 
iuvai-iably aubtnmid, and the thickness of the cell commonly 
greater than that mentioned by Nordstedt for his form. 
The large conical, almost papilliform granules are solid. 
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157. Cosmarium Logiense Bissett. 
(PI. LXXX, figs. 1, 2.) 

Cosmarium Logiense Bissett, Desm. Windermere, 1884, p. 194, t. 5, f . 4 ; 
Cooke, Brit. Desm. 1887, p. 104, t. 41, f. 5 ; West, Alg. N. Wales, 1890, 
p. 289 ; Alg. W. Ireland, 1892, p. 153 ; Alg. Engl. Lake Distr. 1892, 
p. 727 ; Roy & Biss. Scott. Desm. 1894, p. 167, t. 2, f . 15 ; Nordst. 
Index Desm. 1896, p. 159 ; West & G. S. West. Alg. S. England, 1897 
p. 488 ; Alga-fl. Yorks. 1900, p. 71. 

Cells of about medium size, deeply constricted, sinus 
narrowly linear with a dilated extremity; semicells 
reniform, with the basal angles rounded but slightly 
subrectangular, dorsal region somewhat elevated, often 
slightly flattened or even faintly retuse in the middle 
of the apex. Side view of semicell subcircular. 
Vertical view elliptic. Cell-wall uniformly granulate, 
granules rather small and somewhat densely arranged 
in obliquely decussating and vertical series, about 
14-15 oblique series and about 17 vertical series; 
28-33 granules visible at the margin of each semicell. 
Chloroplasts axile, each with two pyrenoids. 

Zygospore unknown. 

Length 61-65 ii ; breadth 48-50 /i ; breadth of isth- 
mus 16-18 /i ; thickness 32-33 fi. 

England. — Angle Tarn and Borrowdale, Cumber- 
land ! Near Bowness, Westmoreland ! (Bissett). 
Ingleton, Bowland Knotts, and Cocket Moss near 
Giggleswick, W. Yorks ! Mickle and Great Shunnor 
Fells, N. Yorks ! Richmond Park, Surrey ! Slapton 
Sands, Devon ! 

Wales. — Near Bethesda, Bettws-y-coed, Glyder 
Fawr (at 2,700 ft.), Llyn Cwlyd, and Y Foel Fras, 
Carnarvonshire ! 

Scotland. — Inverness, Aberdeen, Forfar, Perth!, 
Dumbarton (Boy Sf Bissett). 

Ireland. — Roundstone, Gal way ! Cloonee Lough, 
Carrantuohill, and Castletown, Kerry ! 

Geogr. Distribution. — Galicia in Austria (a form). 

W. Indies. 

C. Logi&iise was discovered by Bissett from the English 
Lake District, in which area it. is more frequent than in any 
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other part of the British lalands. Bisaett published no des- 
cription of the species and only a very poor figure, but in 
1894 Messrs. Roy and Bissett published an excellent figura 
in their 'Scottish Desmids' (pi. 2, f. 15). We have found it 
in several parts of the British lalands, but never in abundance. 

G. Logiense should be compared with C. reniforme, from 
which it is distinguished by its proportionately greater length 
and by the smaller size of the granules. The semicells are of 
a different form from those of G. reniforme, and the apex of 
the sinus is not so dilated. 

In 1899 Borge described and figured vrhat he imagined to 
be typical C. Logiense. He had evidently overlooked the 
figure published by Messrs. Roy and Bissett, and his Cuban 
specimens (ride Borge, 'Trop. u. subtrop. Stissw.-Chlor.' 1899, 
p. 19, t. 1, f. 21) represent some other Desmid, possibly a 
form of C. pulchellum Turn. 

158. CoBmariiim grauulatum West. 
(PL LXXX, fig. 3.) 

Coimaniim granulalum Weat, AJg, N. Torfca. la89, p. 292, t. 281, t. 4; 
Niivdit. Indei Deam. IBM, p. 134; WeH &. G. 8. West, Alga-fl. Yorks. 
1900, p. 72. 

Cells large, deeply constricted, sinus narrowly linear, 
very slightly dilated at the extremity and opening out- 
wards; semicells very broadly elliptical with a rather 
flattened base, sides and apex much rounded. Side view 
of semicell elliptic. Vertical view elliptic and slightly 
compressed. Cell-wall finely granulate, granules very 
small and flattened, causing the margin of the semicell 
to be minutely undulate, those granules near the 
margin arranged in concentric series, those in the 
central part of the semicell irregularly disposed and 
reduced in size. 

Zygospore unknown. 

Length 125/4; breadth 85 /i.; breadth of isthmus 
25 n ; thickness 50 fj.. 

England. — Crook Ghyll near Buckden, W". Yorks ! 
Cronkley Fell, N. Yorks ! 

This species is readily distinguished by the form of its 
semicells and its minute granulation. We have not observed 
any living specimens and are therefore unable to describe 
the chloroplasts. 
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159% Cosmarium Fortianum Arch. 
(PL LXXX, figs. 4^7.) 

Cosmarium orhiculatum De Bary, Conj. 1858, p. 41, t. 6, f. 49, 50; Delp. 
Desm. subalp. 1877, p. 1 1, t. 7, f . 46-48. [Not C. orhiculatum Half 8, 1844.] 

Cosmarium Portianum Arch, in Quart. Joum. Micr. Sci. viii, 1860, p. 235, 
t. 11 ; in Pritch. Infus. 1861, p. 733 ; Rabenh. Flor. Europ. Algar. Ill, 
1868, p. 160, f. xyl. 6, c (p. 108) ; Lund. Desm. Suec. 1871, p. 46 ; 
Nordst. Desm. Ital. 1876, p. 28 ; Wille, Ferskv. Alg. Nov. Semlj. 1879, 
p. 34; Wolle, Desm. U. S. 1884, p. 77, t. 14, f. 12-13 [14?]; Cooke, 
Brit. Desm. 1887, p. 103, t. 39, f. 3; De Toni, SyU. Alg. 1889, p. 986; 
West, Alg. N. Wales, 1890, p. 289 ; Alg. W. Ireland, 1892, p. 152 ; Alg. 
Engl. Lake Distr. 1892, p. 727 ; Liitkem. Desm. Attersees, 1893, p. 558 ; 
Roy & Biss. Scott. Desm. 1894, p. 171 ; Schmidle. Alg. Geb. Oberrheins, 
1894, p. 550, t. 28, f. 8; Borg. Ferskv. Alg. Ostgrdnl. 1894, p. 12; 
Nordst. Index Desm. 1896, p. 204; West & G. S. West, Alg. S. England, 

1897, p. 488 ; Schmidle, Lappmark Siisswasseralgen, 1898, p. 32 ; West 
& G. S. West. Alga-fl. Yorks. 1900, p. 72 ; Alg. N. Ireland, 1902, p. 38; 
Borge, Beitrage Alg. Schweden, 1906, p. 31. 

C. pseudomargaritiferum Reinsch, Contrib. Alg. et Fungi, 1875, p. 84, 
t. 16, f. 12 [ = C. Poriianttm 'according to Archer]. 

? C. discretum Benn. Alg. N. Cornwall, 1887, p. 17, t. 4, f. 23 [figure bad]. 

? Dysphinctium discretum De Toni, Syll. Alg. 1889, p. 885. 

Ursinella Portiana Kuntze, Revis. gen. plant. 1891, p. 925. 

Cosmarium Portianum Arch. var. orthostichum Schmidle, Alg. Geb. Oberr 
heins, 1894, p. 549, t. 28, f . 7 ; Chlorophy.-Fl. Torfstiche Vimheim, 
1894, p. 56, t. 7, f. 11 ; Beitr. alp. Alg. 1895, p. 390; West «& G. S. West, 
Alg. S. England, 1897, p. 488 ; Schmidle, Lappmark Siisswasseralgen, 

1898, p. 32 ; West & G. S. West, Alg. N. Ireland, 1902, p. 38. 

Cells rather small, about 1^ times as long as broad, 
deeply constricted, sinus gradually opening from a 
rounded extremity, isthmus slightly elongated ; semi- 
cells elliptic and granulate; granules rounded, dis- 
posed in about 10 vertical series, and sometimes in 
oblique series also (rarely more or less irregular), with 
about 20-23 visible at the margin of each semicell. 
Side view of semicell circular. Vertical view elliptic. 
Chloroplasts axile, one in each semicell, with a central 
pyrenoid. 

Zygospore globose, furnished with elongated, ob- 
tusely-conical warts. 

Length 30-40 fi ; breadth 22-30 /i ; breadth of isth- 
mus 8-13 /x; thickness 16-20 (rarely up to 24) /x; 
diam. zygosp. without warts 31 /u, with warts 40 /i. 

England. — Cumberland! Westmoreland! {Bissett). 
Lancashire 1 W., N., and B. Yorks ! Cheshire (Boy). 
Surrey ! Devon ! Cornwall ! {Marquand). 



166 



BRITISH desmidiacea;. 



Wales.-— Grenerally distributed 1 

Scotland. — General ! Zygospores at Brimmond, 
Aberdeen {Boi/ Sj- Bissett). .General in the Outer 
Hebrides ! 

Iekiand. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow {Archer). Amiagh ! Down ! 
Londonderry ! 

Geogr, Distribution. — France. Germany. Belgium. 
Austria and Galicia. Poland. Italy. Norway. 
Sweden. Bornholm. Finland. N. Russia. Spitz- 
bergen. Nova Zembla. Siberia. Central China. 
India. Ceylon. Australia. Japan. Azores. United 
States. Brazil. 

C. Portianum is generally distributed in the western boggy 
areas of the British Islands, and it also occurs somewhat 
sparingly in otiier districts. It is cliaracterized by its elliptic 
semicells both in front and vertical view, by its open sinus, 
its slightly elongated isthmus, and by its grannlation. It 
should be carefully compared with C, orbkulatum Kalfa and 
C, isthmium West. 

The species waa originally described by Archer from 
Ireland, but that author did not give the details of the dis- 
position of the granules. We have examined large numbers 
cf British specimens, more especially Irish ones, and we find 
that the general arrangement of ihe grannlea is in vertical 
series, about ten of which are visible in the front view of the 
empty semicell. Very often the granules are also disposed in 
indistinct oblique series, and in rare oases the disposition is 
more or less irregular. Schmidle's " var. orthostichum " must 
therefore be considered as in no way different from typical 
Irish examples such as those originally examined by Archer. 

Messrs. Roy and Bissett found tlie zygospores in Aberdeen- 
shire, and stated that they agreed with the figure giveu by 
Ue Bary ('Conj.' 1858, t. 6, f. 50) of a zygospore which 
that author erroneously referred to C. orbiculatuvi Balfs. 
De Bary's figure must therefore be taken to repr^ent the 
zygospore of C. Portianum {ride PI. 103, fig, 4). Confirma- 
tion of this view is found in the fact that the zygospores of 
the closely allied species C. orhicttlntuvi and C. iirtkmium are 
similarly furnished with elongated conical warts (consult 
PI. LXXVII, figs. 8 and 0, and also fig. 17). 

The spiny zygospore figured by Wolle as that of C. 
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Portianum (vide PI. LXXX, fig. 8) belongs undoubtedly to 
some other species. It is also questionable whether the 
smooth zygospore figured by Reinsch of " C. pseudomargariH- 
ferum '' {vide PI. LXXX, fig. 9) should be regarded as that of 
C Portianum, notwithstanding Archer's expressed opinion 
that Reinsch's species was identical with his C. Portianum, 
If this be the case, then the zygospore figured by Reinsch is 
immature, not having as yet developed the conical warts. 

The tropical forms of this species are considerably smaller 
than those occurring in temperate regions. [Length 20-25 jn ; 
breadth 14*5-19ju; breadth of isthmus 5-8*5 ju; thickness 
10-12-5 M.] 

Var. nephroideum Wittr. (PL LXXX, figs. 10, 11.) 

C. Portianum Arch. var. nephroideum Wittr. Gotl. Ol. sdtv. Alg. 1872, 

p. 57 ; Nordst. Bomh. Desm. 1888, p. 193, t. 6, f. 15 ; Heimerl, Desm. 

alpin. 1891, p. 596 ; Gutw. Flor. glonow Galic. 1892, p. 129; West, Alg. 

W. Ireland, 1892, p. 153 ; Lutkem. Desm. Central China, 1900, p. 119 ; 

West & G. S. West, Alg. N. Ireland, 1902, p. 38. 
? C. armillatum Turner, Freshw. Alg. E. India, 1893, p. 55, t. 8, f. 22. 
C. nephroideum (Wittr.) Roy & Biss. Scott. Desm. 1894, p. 169, t. 2, f. 3. 

Usually smaller than the type ; semicells subreni- 
form or semicircular-elliptic. 

Length 25-31 m; breadth 22-27 /x; breadth of 
isthmus 7-10 /ti; thickness 12-16 /u. 

Scotland. — Glen Clunie near Braemar, Aberdeen; 
Arran {Boy ^' Bissett). 

Ireland. — Dungloe, Loughs Cloncarney andDarragli, 
and near Lough Magrath, Donegal ! Lakes east of 
Lough Bofin, Galway ! 

Geogr. Distrilmtion. — Germany. Austria and Galicia. 
Sweden. Faeroes. Iceland. Central China. 

This variety is distinguished by the form of its semicells, 
which are considerably flattened at the ventral margin. The 
granules are rather smaller than in the type, but they have a 
"similar disposition in vertical series. 

160. Cosmarium orthostichiun Lund. 
(PL LXXX, figs. 12-19.) 

Cosmarium orthostichum Lund. Desm. Suec. 1871, p. 24, t. 2, f. 9; WoUft, 
Desm. U. S. 1884, p. 78, t. 18, f. 4-5 ; Cooke, Brit. Desm. 1887, p. 105, 
t. 42, f. 3 ; De Toni, SyU. Alg. 1889, p. 963 ; West, Alg. N. Wales, 1890, 
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p. 269; Alg.W. Irelanii, 1802, p. 1&5; Boy i Bias. Scott. De«m. 1894, 
p. 170; Nordst. Index Deam. 1898, p. IBl ; West A G. S. West, Alg. 
S. England, 1S97, p. 4D0 ; Schinidle, Lappmark SaKsvosseralgQH , 189K, 
p. 32; G. S. Weat, Varintion Desm. 1S99. p. 391, t. 11. f. 1-4: West 4 
G. S, Weat, 41ga-a. Yorka. 1900, p. 723 Alg. N. Ireland, 1902. p. *2; 
Notes AlgE. III. 1903, p. 75. 
Uraintlla orthoitUha Kuntre, Eeiis. g*D. plant. 1891, p. 925. 

Cells rather amall, a little longer than broad, deeply 
constricted, sinus narrow with a slightly ditaietl 
extremity ; semicells subelliptic or subreniform-elliptic, 
dorsal margin somewhat more convex than ventral 
margin, median part of apes rarely straight. Side 
view of semicell circular. A'^ertical view elliptic, ratio 
of axes about 1 : TS. Cell-wall granulate; gi'amdeB 
relatively large, and somewhat distant, normally 
arranged in 7 or 8 vertical series, with 3 or 4 granules 
in each series (median granules rarely duplicated), 
11 to 14 visible at the margin of the semicell ; in the 
vertical view the granules are sometimes appi-oxiniately 
arranged in transverse series, and at other times there 
is a clear central space. ChloroplaKts axile, one in 
each semicell, with a central pyrenoid. 

Zygospore unknown. 

Length 32-36 ;.; breadth 28-33 k ; breadth of isth- 
mus 0-.!j-l 1 /i; thickness 18-24/1. 

Englaxd. — Cullingworth, W. Yorks ! Thursley 
Common, Surrey ! New Forest, Hants ! 

Wales. — Capel Curig and Llyn-y-cwn-ffynon, Car- 
narvonshire ! 

Scotland. — Aberdeen, Kincardine, Forfar!, Perth, 
Argyll (Roi/ ^ Bisxeit). Sutherland! Lewis and 
Harris, Outer Hebrides ! 

IiiELAND. — Near Lough Machugh, Donegal ! Derry- 
clare Lough and Ballynahinch, Galway ! Glengariff, 
Kerry ! 

Geogr. Distribution. — Austria and Galicia. Norway. 
Sweden. United States. 

C. orthofl-ichum is an unconimon species, apparently 
restricted to the old deep Sphagnum-hogs and adjacent 
buggy pools which are fed by bottom springs. Ii is 
characterized by the possession of comparatively hirge 
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granules arranged in approximately vertical and horizontal 
series across the surface of the semicells. The vertical 
arrangement is generally more evident than the horizontal, 
the latter being at times replaced by oblique series. The 
granules sometimes exhibit a variation in relative size, 
especially in the centre of the semicells, and the large ones 
are not infrequently duplicated. The disposition of the 
granules in the vertical view is also somewhat variable. 

Var. pumilum Lund. (PL LXXX, figs. 20, 21.) 

C. orthostichum Lund. var. pumilum Lund. Desm. Suec. 1 871, p. 25, t. 2, 
f. 10; Boldt, Siber. Chlorophy. 1885, p. 108; West, Alg. Engl. Lake 
Distr. 1892, p. 727 ; Roy & Bias. Scott. Desm. 1894, p. 170. 

Smaller than the typical form, semicells oblong- 
elliptic, granules disposed in 6 vertical and 3 horizontal 
series. 

Length 21*5-25 ju; breadth 20 ju; breadth of isth- 
mus 5-8/4 ; thickness 12*5-14 fi. 

England. — Borrowdale, Cumberland ! Helvellyn, 
Westmoreland ! 

Scotland. — Slewdrum, Forest of Birse, Dawin, Dal- 
bagie, and Glen Clunie, Aberdeen ; Kerloch and 
Bishop's Dam, Kincardine ; Glen Clova, Forfar ; near 
Kingshouse, Argyll {Boy Sf Bissett). Spittal of Glen 
Shee, Perth ! Rhiconich, Sutherland ! 

Geogr. Distribution. — Galicia in Austria. Norway. 
Sweden. 



Var. compactum var. nov. (PI. LXXX, fig. 22.) 

Smaller than the typical form, constriction deeper, 
sinus more narrowly linear, semicells oblong-elliptic ; 
granules in 9 vertical and 3 or 4 horizoatal series, 
vertical series upwardly divaricating, granules in the 
centre of the semicells larger than those near the sides. 

Length 22 /ti ; breadth 22 /i ; breadth of isthmus 6 /x ; 
thickness 1 1 /i. 

Scotland. — Harris, Outer Hebrides ! 

This variety differs from var. pumilum in the narrower sinus, 
in the more numerous granules, and in their unequal size. 
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161. CoBmarium solidum Nordst. 
(PL LXXX, fig. 23.) 
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CDSinarium punctulatum NordsC. Deam. Spetsb. 1672, p. SH. t. 6, f. 1 1 et 

/J Iriqnetrvm Nordflt. 1. c. f. 2 [not C. punctulatvm Biih. 1866]. 
C. totidvm Nordst. in Botan. Notiser, 1887, p. 160 -. Preahw, Alg. N. Zeal. 

18S8, p. 46 ; Koldt, Desm. arSnlond, 16Ma, p. 27 ; De Toni, SyU. Alg. 

1888, p. 966; Nordst. Index Desm. 1896, p. 235 ; West & G. S. Wert, 

Algft-fl. YorltB. 1000, p. 72. 
? C. cnnatum Eolts forma a Gutw. Flor. Glon. Okolic Lwowb., I8GI,p. 41, 

t. 1, f. 12. 
Urtinella lolida Kuntz@, Bt^vis. gen. plant. 1891, p. 925, 

Cells small, rather longer than broad oi- up to 1^ 
times as long as broad, moderately deeply constricted, 
sinus linear; semicells subrectan^ular, basal angles 
obtuse, apical angles obtusely rounded, apex truncate 
and slightly 4-crenate-nnduIafe, sides slightly convex 
and 5-7-creiiate-undidate. Side view of semiceli ovate- 
truncate, with a delicately undulate apes. Vertical 
view broadly elliptic, with the sides and poles sliglitly 
undulate. Cell-wall granulate, granules small and 
disposed in more or less regular vertical series. 

Zygospore unknown. 

Length 22-3-5 ^ ; breadth 21-28/.; breadth of istli- 
niuB lO-12/i; thickness l(i-19-2/<. 

Engiand. — Cronkley Fell and Carlton Bank, N. 
Yorks ! 

Geiigr. Distribution. — Germany. Greenland. Spitz- 
bergen. Nova Zembla. 

This species is distinguished from C. ftmctulatum Breb. by 
the form of its semicells and the different nature of its granu- 
lation. 

162. CoBmarinm Etchachanense Roy & Biss. 
{PI. LXXXI, fig. 1.) 

Cotmarium Etchathantnu Ro; &■ Bibb. Scott. Deem. 1894, p. 101, t. 1, 
f. 15 ; Nordat, Index Deam. 1896, p. 119 ; West it G. S. West. Alb'ii-fl. 
Yorks. 1900, p, 72 ; Not*(S Alg. Ill, 1903, p. 75. 

Cells small, about 1| times as long as broad, deeply 
constricted, sinus narrowly linear; semicells semi- 
circular-elliptic, basal angles obtuse, sides convex 
and 6-7-undulate-erenate, apex subtruncate and very 
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obscurely undulate, with a single radiating series of 
about 4 granules within each marginal undulation, 
and in the centre with 6 or 7 vertical seizes of granules, 
5 or 6 in each series. Side view of semicell rather 
broadly obovate-elliptic. Vertical view elliptic, ratio 
of axes about 1 : 1*7. 

Zygospore unknown. 

Length 38-40 /x; breadth 30-32 /x; breadth of 
isthmus 12-13 /x; thickness 17'5/x. 

England. — Langcliffe near Settle, Cowside Beck 
near Arncliffe, Horton-in-Ribblesdale, Penyghent, and 
CowgiU AVold Moss on Widdale Fell, W. Yorks ! 

Wales. — Moel Siabod, Llyn Idwal, and Llyn Cwlyd, 
Carnarvonshire ! 

Scotland. — Corrie Etchachan on Ben Macdhui, 
Aberdeen {Boy Sf Bissett), Winter Corrie, Clova Mts., 
Forfar ! 

Irkland. — Carrantuohill, Kerry ! 

This alpine Desmid will probably be found to have a much 
wider British distribution in the " corries '' and springs high 
up on the mountains. 

163. Cosmarium Slewdnimense Roy. 
(PI. LXXXI, fig. 6.) 

Cosmarium Slewdrumense Roy, Desm. Alford District, 1890, p. 204 ; Roy 
& Biss. Scott. Desm. 1893, p. 174, t. 2, f . 19 ; Nordst. Index Desm. 1896, 
p. 235. 

Cells small, a little longer than broad, deeply 
constricted, sinus linear; semicells somewhat oblong- 
elliptic, with a flattened base, sides 4-undulate, apex 
truncate and about 5 -undulate, with a single radiat- 
ing series of very minute granules within each undula- 
tion, in the centre Avith 4 compact vertical series of 
minute granules, 6 in each series. Vertical view 
elliptic, with the minute granules arranged in trans- 
verse lines. 

Zygospore globose, furnished with somewhat distant, 
stout, attenuated spines (about 13 visible around the 
periphery). 
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Length 25 fi ; breadth 22 fi ; breadtb of isthmus 7 f> ; 
thickness 13*i. 

Wales. — Capel Ciirig, Carnarvonshire {Boy). 

Scotland, — Caithness, Ross, Inverness, Nairn, Aber- 
deen, Kincardine, Forfar, Perth, Fife (Ri>>f ^ Bisself). 

This species appears to lis to be very closely Hllied to 
C. subcrewUum Haiitasch, There are, however, certain slight 
differences, and as we have never observed any speciniens 
which we could with certainty refer to Roy's species, for the 
present we keep the species separate. 

164. Cosmarium trachTpleurum Lund. 
(PL LXXXI, figs. 2, 3.) 

Comaritua iTachypltvinim Lund. Deain. Snec. IB71, p. 27, t, 2, f. 12; 
Walle, Deem. U. S. 1H84, p. 73. t. 10, t. 38-29 ; Do Toni, Syll. Aly, 
ISSO, p. g73; Boy & Siea. Scott. D^ni. 1894, p. 178; Nurdst. Indti'x 
Deaui. 1S06, p. 26«; "West & G. S. Weet, Algn-tt. Yorka. 1900, p. 72l 
Stitpa Alg. ni,1003.p.IO(afp.)i Frfshw. Al(f. Orkneys und ShetJandH, 
IlXl.'i, p. HJ. 

C. lrni:hypUiiTnm Lund, a, jenuinum Kirolm. Alg. SchlOB. 1878. p. 161 i 
Rjwib. Dosm. Nowe. 1889, p. 89. 

VrxinMa traeXyplevra Kimtze, Revis. gea. plant. IStll, p. 925. 

Cells rather under medium size, 1;^ times as long as 
broad, deeply constricted, sinus narrowly linear with 
a slightly dilated extremity; semicells subrenifonu- 
oblong, lateral margins each with 5-7 acute granules, 
apex truncate (very slightly convex) and smooth, 
within the lateral margins and below the apex with a 
rather irregular double series of acute gi-auules, witli 
7 large rounded granules in the centre, one central and 
6 peripheral, and with minute punctulations between 
them. Side view of semicell circular, sides granulate, 
apex smooth. Vertical view elliptic, poles furnished 
with acute granules, and with three large rounded 
granules at the middle on each side (sometimes situated 
on a slight tumour). Cell-wall very delicately punctate 
between the granules. Chloroplasts axile, with two 
pyrenoids. 

Zygospore unknown. 

Length 46-50 ^ ; breadth 40-42 fi ; breadth of 
isthmus 9'5-12-3 /. ; thickness 26-5-28 ,,. 



COSMARIUM. 173 

England. — Pilmoor, N. Yorks ! 

Wales. — Llyn-y-cwm-fEynon, and Llanrhwchwyn 
near Llanwrst, Carnarvonshire ! 

Scotland. — Scotston Moor, Aberdeen (Boy Sf Bissett). 
West of Kirkwall, Orkneys ! Bressay, Slietlands ! 

Geogr. Distribution, — Germany. Galicia in Austria. 
Poland. Sweden. Java (var.). Madagascar (var.). 
Australia (var.). United States. 

The marginal granules of this species are acutely conical, 
whereas those in the centre of the semicells are flattened and 
rounded. There is sometimes a slight indication of a central 
tumour in the middle of each semicell. 

Var. minus Racib. (PI. LXXXI, figs. 4, 5.) 

C. trachypleurum Lund. b. minor Racib. in Spraw. Kom. fizyj. Akad. 

Umiej. Krakow, xix, 1884, p. 11, t. 1, f. 5; Itacib. Nonn. Beam. Polon. 

1885, p. 73 ; Liitkem. Desm. Attersees, 1893, p. 552 [var. minus^ ; Roy 

& Biss. Scott. Desm. 1894, p. 177, t. 1, f . 13 ; West & G. S. West, Alg. 

N. Ireland, 1902, p. 38. 
C, minus Racib. Desinidyja Ciastonia, 1892, p. 374. 

Cells somewhat smaller and more compressed, semi- 
cells more oblong, with the acute marginal granules 
continued over the apex. 

Length 31-34-5 /x ; breadth 26'5-o3 /u ; breadth of 
isthmus 8*5-12 /i ; thickness 18*5-20 /i. 

Scotland. — Marsh between Loch Kinnord and 
Cambus O'May, Aberdeen ; Durris, Kincardine {Roy ^ 
Bissett). 

Ireland. — Lough Gartan, Donegal ! 

Geogr. Distribution. — Austria and Galicia. Poland. 
N. Russia. Sweden. Australia (a form). 

165. Cosmarium isthmochondnim Nordst. 

(PI. LXXXI, fig. 7.) 

Cosmarium isthmochondrum Nordst. Norges Desm. 1873, p. 12, t. 1, f. 2 ; 

WiUe, Norges Ferskv. Alg. 1880, p. 27 ; Boldt, Siber. Chlorophy. 1885, 

p. 106; Cooke, Brit. Desm. 1887, p. 114, t. 41, f. 9; De Toni, Syll. Alg. 

1889, p. 1015 ; West, Alg. N. Wales, 1890, p. 290 ; Koy & Biss. Scott. 

Desm. 1894, p. 104 ; Nordst. Index Desm. 1896, p. 149 ; West & G. S. 

West, Alga-fl. Yorks. 1900, p. 72 ; Alg. N. Ireland, 1902, p. 38 ; Borge, 

Beitrage Alg. Schweden, 1906, p. 33- 
? C. suhorhictUare Wood in Proc. Acad. Nat. Sci. Philadelphia, 1869 
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( 1870), p. 18 : Freshw. Alg. N. Amer. 1874, p. 129, t. 21. f. ; Wolle. 

Desin. D. S. 188*. p. 78, t. 24, f . 24 ; De Toni, SyU. Alg. 1889, p. 99». 
C. bingduhin HeinBch, Contrib, Alg. et Fungi, 1875, p. 83, t. 18, f. 5 r De 

Toni, Syll. Alg. 1889, p. 1034. 
UrtintUa hinadula EuntEe, Bstlh. gen. plniit. I8S1, p. 924. 
U. itihtnophondra Kontie, 1. o. p. 935. 
i" P. lubarbieularis KnntKe, I.e. p. 825. 

Cells small, about 1^ times as long as broad, deeply 
constricted, sinus narrowly linear; semicells semi- 
circular-elliptic, basal angles obtuse and furnished 
with a papilla, sides convex and furnished with 4 or 5 
acute granules, apes subtruncate (very slightly convex) 
and smooth, with a single series of 4 minute granules 
within each lateral margin and two larger granules 
within the median part of the apex, with a large 
granule immediately above the isthmus, and with one 
or two scrobiculations in the centre of the semicell. 
Side view of semicell circular, with a granule on each 
side of the apex and one just above the isthmus on 
each side. Vertical view elliptic, sides granulate, 
witli two larger granules at the middle on each side, 
poles somewhat pointed. Chloroplasts axile, each 
with two pyrenoids. 

Zygospore unknown. 

Length 30-35^; breadth 27-30^; breadth of isth- 
mus 7'6-li fj.; thickness 18-19/1. 

England, — Near Bowness, Westmoreland (Bisaelt). 
Near Keighley and Cautley Spout, W. Yorks ! Near 
Jervaulx Abbey and Pilmoor, N. Yorks ! 

Wales. — Capel Curig, Carnarvonshire 1 

Scotland. — Loch Ruthven, Inverness ; Aberdeen ; 
Bishop's Dam in Stracban, Kincai-dine; Tannadice 
and Clova Tableland, Forfar ; Durdie and near Fowtis 
Wester, Perth ; Glen Coe, Argyll (/toi/ .^ liitispft). 

Ireland. — Lough Maehugh, Donegal I 

Ui'0(ir. Di-ftril'i'tlov. — Xorway. Sweden. Mada- 
gascar (var.). Brazil (var.). Paraguay (var.). 
Var. pergranulatum West &. G. S. West. 
(PI. LXXXI, fig, 8.) 
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Semicells with less distinct marginal granules ; 
central scrobiculations absent; granules within the 
lateral margins more numerous. 

Length 37*5 fi; breadth 31*5 ft; breadth of isthmus 
7*5 /jt ; thickness 20 [x. 

Scotland. — Near Kirkwall, Orkneys ! 

166. Cosmarium jenisejense Boldt. 
(PI. LXXXI, fig. 9.) 

Cosmarium jenisejense Boldt, Siber. Chlorophy. 1885, p. 107, t. 6, f . 13 ; 

De Toni, Syll. Alg. 1889, p. 1040 ; West, Danish Algse, 1891, p. 420 ; 

Roy & Biss. Scott. Desm. 1894, p. 104; Nordst. Index Desm. 1896, 

p. 150. 
Ursinella jenisejensis Kuntze, JBevis. gen. plant. 1891, p. 924. 

Cells small, about as long as broad, deeply con- 
stricted, sinus linear and slightly open outwards ; 
semicells oblong-elliptic, with the base more flattened 
than the apex, each lateral margin with about 9 mar- 
ginal granules, apex truncate and smooth, cell- wall 
within the margins granulate, the granules in the centre 
of the semicells being rather more distinct. Side view 
of semicell circular. Vertical view elliptic, granules 
arranged in transverse series across the poles, with a 
small but prominent 3-granulate tumour at the middle 
of each side. 

Zygospore unknown. 

Length 36//,; breadth 33*7-35 ft; breadth of isth- 
mus 15 fi; thickness 22*5-23'5ft. 

Scotland. — Cairngorm, Inverness {Boy ^ Bissett). 

Oeogr. Distribution. — Gralicia in Austria (var.). 
Denmark. Siberia. India. 

C. jenisejense is very closely allied to C, punctulatum and 
its varieties, amongst which it should perhaps be placed. It 
differs from C. punctulatum in its more rounded semicells, and 
in the small but projecting central inflation. We have for 
the present retained it as a species, as it will be necessary 
to carefully examine a number of typical specimens in order to 
discover its true relationships. We are personally acquainted 
with this species only from the examination of a few half-cells 
observed in material collected in Denmark. 
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167. Cosmarium sphalerostichum Nordst. 
(PL LXXXI, tigs. 12-U.) 

Coimariam aphaterostichum Kordst. Deain. Itiil. IhTti, p. 2U, t. l'i,S, 'A; 
Cooke, Brit. Desm. 1887, p. Ill, t. 43, t. 6 ; WoUe, Fresliw. Mg. U. S. 
1887. p. 31. t. 57, f. 26-27[ Boldt, Deam. GrOnlimd, 1888. p. 27 ; De Toni. 
Syll. A!g. 1889. p. 1034 ; West, Alg. N. Wales, 1890, p. 290 ; Alg. W. 
Ireland, 18S2, p. 167 ; Alg. Engl. Lake Distr. 1892, p. 728 1 Hoy i Biss. 
Soott. Desm. 1891. p. 175; Nordat. Index Desm. 1896, p. 237 : Weat 
&0. S. Weat, Alg. S. England, 1897, p. 489; Algn-fl. Yorka. 1900, p. 72j 
Alg. N. Ireland, 1902, p. 38; Freahw. Alg. Orkneys and Shetlanda, 
1905, p. 20 j Borge, Beitrtge Alg. Schweden, 1908, p. 32. 

Uriintlla tjihalerotticba Euntie, Revis. gen, plant. 189L, p. 925. 

. Cells very small, a little longer thaii broad, deeply 
constricted, sinus narrow and linear ; semicells sub- 
reniform-trapeziform with a much flattened base, 
basal angles eubrectangular, apex truncate and smooth, 
lateral margins convex, furnished with 4 or 5 rather 
acute granules; granules on the surface of the semicell 
variable in number and disposition, but commonly in 
transverse (2 or 3) and vertical (5 or 6) series, the 
series being very frequently incomplete. Side view of 
semicell circular. Vertical view elliptic, ratio of axes 
about 1 : 1*3, margin granulate, granules at the poles 
iicute, thofje at the ndiidle on each side rounded and 
slightly larger, generally with one series of about 
4 granules within each pole. Chloroplasts axile, each 
with one pyrenoid. 

Zygospore globose or subglobose, black and smooth. 

Length 15-6-20/n; breadth 13-lo'5fi; breadth of 
isthmus 5-Gm; thickness 10-12/<; diam, zygosp. 
18-20^. 

England. — Cumberland ! Westmoreland ! Lanca- 
shire ! W. and N, Yorks ! Surrey ! Wilts ! Devon ! 
Cornwall ! 

Wales. — Yr Orsedd, near Bethesda, Llyn Padarn, 
Llyn Bochlwyd, Capel Curig, Llyn Cwlyd, Snowdon, 
and Llyn Gwynant, Carnarvonshire ! Radnor ! 

Scotland. — Morven, Aberdeen ; Canlochan, Forfar 
(Rot/ ^- Bissett). Clova Mts., Forfar I Ben Nevis, 
Inverness ! Near Lerwick and near Scalloway, 
Shetlands ! 
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Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Down ! 

Geogr. Distribution. — Switzerland. Italy. Portugal. 
Sweden. Greenland. United States. Brazil. 

C. sphalerostichic7)i is largely an alpine Desmid, occurring 
more frequently on dripping rocks and in small boggy moun- 
tain streams than in other situations. It is not infrequent in 
the mountainous areas of the British Islands, and it also 
occurs on some of the old heaths. It stands perhaps nearest 
to C, orthostichum var. pumilum, but is distinguished by its 
smooth apices, its acute lateral granules, and by the much 
greater irregularity in the general granulation. 

168. Cosmarium geminatum Lund. 
(PI. LXXXI, fig. 15.) 

Cosmarium geminatum Lund. Desrn. Suec. 1871, p. 31, t. 6, f. 8 ; Wille, 
Sydamerik. Algfl. 1884, p. 15; De Toni, Syll. Alg. 1889, p. 992; 
Eichler in Pamietnik Fizyj. Warszaw. x, 1890, p. 87 ; Nordst. Index 
Desm. 1896, p. 128. 

Ursinella geminata Knntze, Revis. gen. plant. 1891, p. 924. 

Cells small, as long as broad, very deeply constricted, 
sinus acute-angled and slightly open ; semicells oblong 
and truncately rounded at each lateral extremity, apex 
very widely subtruncate, ventral margin subconvex, 
delicately granulate-dentate all round the external 
margin, also granulate within the margin, in the centre 
with a pair of very small quadrifid (4-granulate) 
tumours transversely disposed. Side view of semicell 
circular-hexagonal, apex truncate, and on each side 
with two denticulations and a median emarginate wart. 
Vertical view elliptic in outline, at and near the poles 
sinuate-denticulate, with a pair of small emarginate 
warts at the middle on each side, and with two series 
of granules within the margin ; in the centre smooth. 

Zygospore unknown. 

Length 18-27 m; breadlh 20-28 /u; breadth of isth- 
mus 8-8*7 iu; thickness 12-17*5 ft. 

Wales. — Capel Curig, Carnarvonshire ! 

Geogr. Bistrihntion. — Germany. Galicia in Austria. 
Poland. Sweden. Central China (var.). Japan. Brazil. 

VOL. III. 12 
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169. Coamarium trachydermum West &, (}. S. West. 
(PI. LXXXII, fig. 1.) 

Coimarinm trarhydermam West &. G. S. West. Alff. Madug. 1895, p. B*. 
t. 6, £. 20; Nordst. Indsx Deim. ISltlj, p. 258; West & G. S. West, 
AJga-fl. Yorka. 1900, p, 73. 

Cells rather under medium size, a little longer than 
broad, deeply conatricted, sinus somewhat open with 
an obtuse extremity; semicells elliptic-oblong, sides 
rounded, apex truncate or subtruucate. Side view of 
semicell subcircular. Vertical view elliptic, ratio of 
axes about 1:1-7. Cell-wall evenly gramilate all over, 
gramiles very small, without any definite an-angement, 
29-30 visible at the margin. Chloroplasts axile, with 
two pyrenoids. 

Zygospore unknown. 

Length 40"6;u; breatlth 30 ,i; breadth of isthmus 
Iti fi ; thickness 21 n. 

England.— Cowgill Wold Moss, Widdale Fu-ll, W. 
Yorks ! 

Geogr. Distribution. — Madagascar. 

C. trachi/dertiiiiin has no near relatives among British species, 
the rounded semicelis and open sinns at once distinffuishinj,' 
it from ail forms of C. punctidalum. 

170. Coamarium sphseroideum West. 
(PI. LXXXII, figs. 2-4.) 

CDonaHum ipharouteum West, Alg. W. In^lnnd, 1893. p. 15^. t. 21, f. 8 ^ 
Nordat. Index Deam. 1896, p. 237 ; West k O. S. West, Aly. N. Irfliuid, 
1902, p. 37. 

Cells of medium size, about 1^ times as long as 
broad, deeply constricted, sinus nari-ow and short, but 
not completely closed ; semicelis subcircular-ohovatc, 
with the widest part about two-thirds the distance 
from the base, basal part truncately flattened, lower 
parts of sides slightly convex and diverging upwards, 
upper parts very broadly rounded, apex in the middle 
truncate and not uncommonly very faintly retu.se. 
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Side view of semicell very broadly elliptic. Vertical 
view broadly elliptic, ratio of axes about 1 : 1*2. Cell- 
wall uniformly granulate ; granules large and flattened, 
causing the margin of the semicells to appear undulate, 
about 22-24 visible at the periphery of one semicell, 
disposed in indistinct oblique series (about 11 visible 
in front view), sometimes almost entirely without any 
regularity of arrangement, at the central part of the 
apex often reduced. Chloroplasts axile, with two 
pyrenoids. 

Zygospore unknown. 

Length 60-63 n ; breadth 38-40 ft ; breadth of isth- 
mus 15-20 in ; thickness 27-31 /i. 

England. — Strensall Common, N. Yorks ! 

Scotland. — Rhiconich, Sutherland I Lewis and 
Harris, Outer Hebrides ! 

Ireland. — Near Lough G-lentornan, Donegal I Ar- 
derry Lough, Gralway ! Cromagloun, Tore Mt., Glen 
Caragh, and Castletown, Kerry ! 

This species appears to be principally confined to the bogs 
of the old rocks of the western British areas. It occurs in 
association with Xanthidium Smithii, Euaatrum crassum var. 
scrohiculatum, Penium adelochondrum, Cosmarium commiasur- 
rale var. crasswm, and many other rare Desmids. It should 
be compared with Cosmarium Logiense Bissett and C. prsB' 
grande Lund., from both of which species it is easily 
distinguished. 

171. Cosmarium Wittrockii Lund. 
(PI. LXXVIII, fig. 19.) 

Cosmarhim Wittrockii Lund. Desin. Suec. 1871, p. 31, t. 3, f. 14; Kirchn. 
Alor. Schles. 1878, p. 152 ; WiUe, Ferskv. Alg. Nov. Semlj. 1879, p. 44; 
Norses Ferskv. Al^. 1880, p. 24 ; Boldt, Siber. Chlorophy. 1885, p. 108 ; 
? Benn. Freshw. Alg. Engl. Lake Distr. 1886, p. 10, t. 1, f. 15 ; Cooke, 
Brit. Desm. 1887, p. 118, t. 42, f . 8 ; De Toni, SyU. Alg. 1889, p. 964; 
Schmidle, Beitr. Algenfl. Schwarzwald. u. Rheineb. 1893, p. 99, t. 4, 
f . 23 ; Roy & Biss. Scott. Desm, 1894, p. 177 ; Gutw. Flor. Glon. Okolic 
Tarnapola, 1894, p. 87, t. 3, f. 17 ; Nordst. Index Desm. 1896, p. 272. 

Ursinella Wittrockii Kiintze, Revis. gen. plant. 1891, p. 926. 

CosmaHiim Wittrockii Lund. var. Schmidlei Borge, Sverig. Chlorophy. II, 
p. 16 [= C. Wittrockii figured by Schmidle, 1. c. 1893]. 

C. pseudorthopunctatum West & G. S. West, Freshw. Chlorophy. Koh 
Chang, 1901, p. 89, t. 2, f. 12-13. 
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Cells very small, about as long as broad or a little 
longer, deeply constricted, sinus open and subrect- 
angular ; semicells subelliptic, ventral margin very 
strongly convex, apex slightly convex, or broadly 
truncate and straight, lateral angles rounded or acutely 
rounded. Side view of semicell circular. Vertical 
view elliptic, ' poles often slightly pointed. Cell-wall 
very finely granulate, granules arranged in regular 
longitudinal and transverse series (about 9 longitudinal 
and 5-6 transverse), the longitudinal sometimes more 
distinct than the transverse series. Chloroplasta axile, 
with one central pyrenoid. 

Zygospore unknown. 

Length 18-24;u; breadth 15-23-5/.; breadth of 
isthmus b-7A>fA ; thickness 12-12'2/(. 

Enqlanu. — Enbridge Lake, Hants {Boi/}. Cornwall 
{Bennett). 

ScoTi,AND. — Near Heugh-head, Aboyne, Aberdeen 
(B(yi/ ^ Dusett). 

Geogr. Diitributitm. — Germany. Oalicia in Austria. 
Norway. Sweden. Bornholm. Denmark. Nova 
Zi_'nibli!.. Silieria. Siam, Patagonia (var.). 

The degree of flattening of the apites of the semicells, and 
also the precise disposition of the granules, is subject to 
variation. In some forms the apices are almost straight, 
whereas in others they are convex, although frequently 
flattened in the middle. The vertical series of granules are 
always strongly evident, but the horizontal series are often 
very indefinite. Considering these variations, we find it 
impossible to regard either Borge's var. Srhmidlei or Cc"- 
marium pseudorthojyiinctatum as forms worthy of separate 
mention. 

172. Cosmarium synthlibomenum West. 
(PI. LXXXII, figs. 5-7.) 

Coimarium >ynthlibomenum West, Alg. W. InOnnd, 1892, p. 151, t. 21. 
f. U [figures poor and not very accurate] ; Konlst. luiicx Desm. IMtii, 
p. 250 ; West & Q. S. Weat, A\g. N. Irelantl, li>02, p. 42, 

Cells minute, about as long as broad, moderately 
deeply constricted, sinus widely ojien with an ol>tuse 
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extremity ; semicells compressed-elliptic and sparsely 
granulate, granules acute and very minute, about 8 
showing at the margin of a semicell and 5-7 widely 
and irregularly scattered over the surface. Side view 
of semicell subcircular, with about 6 marginal granules. 
Vertical view elliptic, ratio of axes about 1 : 1*7, with 
about 9 (6-10) marginal granules. Chloroplasts axile, 
one in each semicell, each with two pyrenoids (some- 
times with only one?). 

Zygospore unknown. 

Length 12-13 A* ; breadth 11-18 ;i; breadth of isth- 
mus 7*5-9 /u; thickness 6'5-8ai. 

Tkeland. — Pool near Lough Glentoman, Donegal! 
Small Sphagnum'^ooX^ Ballynahinch, Galway ! 

We have only observed this minute species twice, and on 
each occasion among the submerged Sphagnum of a small 
boggy pool. We pointed out in 1902 ('Alg. N. Ireland/ 
p. 42) that the original description and figures were not very 
accurate. The granulation is very delicate and easily over- 
looked on the younger semicells. The granules themselves 
are pointed, and very sparingly and irregularly scattered. 
The structure of the chloroplasts can only be ascertained 
with difficulty, and although many specimens possess two 
pyrenoids in each semicell, others apparently possess only 
one. 

C. synthlihomenum should be compared with C. orthostichum 
var. pumilum, from which it is distinguished by its much 
smaller size, its more delicate granulation, and by its fewer 
and irregularly scattered granules of conical shape. A 
similar type of granulation appears to occur in a Desmid 
described by Schmidle from the Alps as Dysphinctium sparsi- 
putictatum [vide Schmidle, * Beitrage alp. Alg.* 1895, p. 348, 
t. 15, f. 1-6), only it is of a still more delicate character, and 
frequently merely a punctulation of the cell-wall. The 
granules of C synthlihomenum are of a definite conical shape, 
and the cell-outline is quite constant in character. 

173. Cosmarium protractum (Nag.) De Bary. 
(PI. LXXXII, fig. 8 ; PI. XCIV, figs. 4, 5.) 

Euastrum {Cosmarium) protractum Nag. Gatt. einzell. Alg. 1840, p. 119, 
t. 7a, f. 4. 




CoMUtHwn protractut: 

Pritch. Infnfl. 1861, p. 7 

De Toni, SyU. Alg. 1889, p. 1028 ; Audersa. Sverig. "Chlor. 1896,"l 

Boy & Biaa. Scott. Desm. 1894, p. 173 1 Nordst. Index Desm. 

p. 206; West & Q. S. West, Some Desm. U. S. 1898, p. 309; Him. 

Degm. FiDnland. 1803, p. II, t. I, f, 10 ; Larsen, FrsBhw. Alg. E. Green- 
land, 1904, p. 87. 
Dxd^midium {Coiuiariuml jiroirocdim Eeinsch, Algenfl, Frank, 1867. 

p. 120 [n™o>.et^ minus]. 
Coemarium ontafum Ealts var. protractvin Wolle, Besm. U. S. 1884, 

p. 82, t. 49, f. 23 [figure poor] i Borgo, Sverig. Chloropliy. II, 1895, 

p. 20. 
C. ortiatum var. mJTioi- Wolle. 1. c. t. 17, f. 29 [figure poor]. 
C. omaivm vftr. polonieum Rocib. Nonn, Di'sm. Polon. 18K5, p. 72. t. 11, 

t. 3 [figure poor] ; Gutw. Flor. Glon. Okolio Tamnpoln, IRfH, p. 119, 
C. Turpinii Brfb. var. poloniciiin (B*cib.) SciunidlB, Lnppmart tibea- 

wasBsralgen, 1898, p. 39. 

Cells somewhat small, about as long as broad or 
-sHghtiy longer, very deeply constricted, sinus narrowly 
linear with a slightly dilated extremity; semicells three- 
lobedjwith a subrectangiilar incision between the apical 
lobe and each lateral lobe, lateral lobes rather nan-ow 
and rounded, apical lobe ehort, with rounded angles 
and a slightly retuse apex ; lobes granulate, granules in 
more or less distinct decussating oblique series, be- 
coming reduced in size towards the large granulated 
central protuberance, the granules of which are 
arranged in concentric rings. Side view of semicell 
ovate, with a protuberance on each side near the base. 
Vertical view rather narrowly elliptic-oblong, with a 
granulated protuberance at the middle on each side, 
apex of semicell rectangular-oblong with rounded 
angles. Chloroplasts axile, with two pyrenoids. 

Zygospore unknown. 

Length 34-46 ^ ; breadth 33-42 ;n ; bi-eadth of apex 
16-19 /x ; breadth of isthmus 9-12 /a ; tliickness 
19-5-24 II. 

England. — Sutton Park, AVarwick shire ! 

Scotland. — Tableland above the head of Glen Cal- 
later, Aberdeen {Roy ^- Bhsett). 

Geogr. Distributia)!. — Germany. Galicia in Austria. 
Poland. Norway. Sweden. Finland. United States. 

This species is well characterized by its strongly projecting 
apex, which gives the semicells a three-lobed appearance. In 
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the middle of each semicell there is a large central protuber- 
ance with concentrically arranged granules, and the general 
granulation of the lobes becomes slightly reduced towards 
this central tumour. The apex of the median lobe is slightly 
retuse, but there is no reduction of the granulation at this 
part. Niigeli^s original figures of this Desmid are most 
inaccurate, especially as regards the granulation. Although 
that author clearly shows the presence of the central pro- 
tuberance in his figure of the vertical view, he does not show 
the slightest indication of it in his figure of the empty semi- 
cell. We have examined many British and North American 
specimens of this species, and have never yet seen one with- 
out the central protuberance with its concentrically arranged 
granules. 

There is no doubt whatever that C. or natumvs>v,protr actum 
Wolle, C. ornnturn var. minor Wolle, and C. ornatum var. 
polonicum Racib. are forms of C, protractum (Nag.) De Bary, 
very indifferently described and figured, insufficient attention 
having been given to accuracy in depicting the granulation. 

C protractum exhibits certain variations in the apical lobe 
of the semicells. This lobe is sometimes relatively short and 
slightly constricted at the base, whereas in its more usual 
condition it is very gradually attenuated upwards. These 
modifications can be observed in different individuals in the 
same collection. 



174. Cosmarium Corbula Breb. 
(PL LXXXII, figs. 9-11.) 

Cosniarium Corhula Breb. Liste Desm. 1856, p. 131, t. 1, f. 13 ; Arch, in 
Pritch. Infus. 1861, p. 734 ; Cooke, Brit. Desm. 1887, p. 107, t. 43, f. 9 ; 
De Toni, Syll. Alg. 1889, p. 1054 ; Rov & Biss. Scott. Desm. 1894, p. 44, 
t. 2, f. 18; Nordst. Index Desm. 1896^ p. 82 ; West & G. S. West, Alg. 
S. England, 1897, p. 490; Alga-fl. Yorks. 1900, p. 76 ; Alg. N. Ireland, 
1902, p. 39 ; Freshw. Alg. Orkneys and Shetlands, 1905, p. 20, 

C. Sportella Breb. b. Corbula Rabenh.Flor. Europ. Alg. Ill, 1868, p. 169. 

Ursinella Corbula Kuntzc, Revis. gen. plant. 1891, p. 924. 

Cells rather small, about as broad as long (or very 
slightly broader), deeply constricted, sinus very nar- 
rowly linear; semicells broadly pyramidate-trapeziform, 
basal angles rounded, upper parts of sides slightly 
retuse just under the apex, apex broadly truncate and 
straight, apical angles very slightly emarginate and 
bigranulate. Cell- wall granulate, granules restricted 
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to the basal angles and the apical region ; with about 
3 oblique series of gi-anules across each basal angle 
(5 visible at the margin), and with about <j short 
oblique series within the apex (5-0 visible along the 
fiat apical margin) ; in the centre of the semicells with 
a tumour furnished with a ring of 8 granules sur- 
rounding a larger central one. Side view of semicell 
subcircular with an inflation on each side towards the 
base. Vertical view elliptic with a promiuent 3-graun- 
late tumour at the middle on each side, poles granulate. 
Chloroplasts axile, with one pyrenoid. 

Zygospore globpse, furnished with rather delicate 
processes or spines, dilated at the base, furcate-emar- 
ginate {sometimes trifurcate) at the apex, and not 
infrequently bent. 

Length 31-33 m ; breadth 31*i>-35 m breadth of 
isthmus 10-10'4f); thickness 20-22'o;j; diam. zygosp. 
without spines 32 fi, witli spines (il n. 

England. — Cocket Moss near Giggleswick, W. 

Yorke ! Leicestershire (Iloy)- Epping Forest, Essex 1 

r Esher West-end Common, Sun-ey (very abundant in 

' 18".>3-4) ! Enbridge Lake, Hants. (Boij). Near t^t. 

Just, Cornwall ! 

Wales. — Near Pen-y-gwryd and Capel Curig, Car- 
narvonshire (Hoy). 

SCOTLAND. — Ross, luvemess, Aberdeen, Kincardine 
(with zygospores from near Crathes), Forfar, l*erth 
{Boi/ S)' liisHeii). Kirkwall, Orkneys ! 

Ireland. — Lough Gartan, Donegal ! Dublin and 
Wicklow {Archer). 

Gpogt: Distribution. — France. Silesia in Austria. 
United States. 

This characteristic species is very local in its distribution. 
On two occasions we obtained it in quantity in ditclies on 
Ksher West-end Common, Surrey, amongst vanoiis filamentous 
Conjugates, Messrs. Hoy and Bissett were the lirst to point 
out its decisive characters and to figure the zjgospore. 
Joshua had previously mentioned (1882) the occurrence of tlie 
zygospore near Cirencester, Gloucestershire, but this requires 
confirmation. 
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175. Cosmarium Sportella Breb. 
(PI. LXXXII, figs. 12, 13.) 

Cosmarium Sportella Breb. in Kxitz. Spec. Algar. 1849, p. 176 [description 
bad] ; Liste Desm. 1856, p. 130, t. 1, f . 12 ; Arch, in Pritch. Infus. 1861, 
p. 734 ; Rabenh. Flor. Europ. Alg. Ill, 1868, p. 169 ; Nordst. Desm. 
Ital. 1876, p. 28 ; Nordst. in Wittr. & Nordst. Alg. Exsic. 1877, no. 78 ; 
fasc. 21, 1889, p. 41 ; Wolle, Desm. U. S. 1884, p. 83, t. 49, f. 28-30 
[figures very bad] ; Cooke, Brit. Desm. 1887, p. 107, t. 41, f. 6 [figures 
inaccurate] j De Toni, Syll. Alg. 1889, p. 1053 ; Roy & Biss. Scott. 
Desm. 1894, p. 175; Nordst. Index Desm. 1896, p. 240; West & G. S. 
West, Alg, S. England, 1897, p. 490 ; Alga-fl. Yorks. 1900, p. 75 ; Alg. 
N. Ireland, 1902, p. 39. 

Ursinella Sportella Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells rather under medium size, slightly longer than 
broad, very deeply constricted, sinus narrowly linear 
with a slightly dilated extremity; semicells shortly 
truncate-pyramidate, basal angles broadly rounded, 
upper parts of sides just below the apex very slightly 
(almost imperceptibly) hollowed, upper angles obtuse, 
apex very faintly outstanding, broadly truncate and 
straight. Cell-wall granulate, about 6-7 granules 
visible on each lateral margin (including the basal 
angle), upper angles strongly bigranulate (almost 
emarginate), apex smooth or with 4-6 small marginal 
granules, granules within the margins irregularly 
scattered and gradually reduced in size towards the 
centre, with a group of about 7 larger granules in the 
centre of the semicells situated on a very slight central 
tumour (sometimes scarcely evident and the granules 
themselves much reduced) ; with minute punctulations 
between the granules. Side view of semicell ovate- 
elliptic with a rounded apex. Vertical view elliptic, 
with an almost imperceptible 3-granulate tumour at 
the middle on each side. Chloroplasts axile, with two 
pyrenoids. 

Zygospore globose and furnished with spines, shortly 
2-3-furcate at the apex and each surrounded by a 
corona of small teeth at the base. 

Length 45-49 //, ; breadth 42-45 ft ; breadth of apex 
23-25'5/jt; breadth of isthmus 13-14*5ft; thickness 
23-24 [X ; diam. zygosp. without spines about 60 ft. 
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England. — Near Bowness, Westmorelaud (Bis^ett). 
Cowside Beck near Arncliife, W. Yorks ! Eppiug 
Forest, Essex ! 

Wales. — Capel Curig, Carnarvonshire (fffy). Holy- 
bead {in pond) 1 

Scotland. — Ross, Inverness, Aberdeen, Kincardine 
(zygospores from Mucballs), Forfar, Perth, Stirling, 
Arran, Wigtown {Roy ^' BtssHt). 

Ireland. — Errigal, Donegal! Derryclare Lough, 
Galway 1 Dublin and Wicklow (Archer). Slieve- 
eommedagh and Slieve Donard (up to 2000 ft.), 
Down ! 

OeoijT. DixtribuUon. — France. Italy. Sweden, 
Bornholm. United States. 

There is a L'onsiderable resemblance between C. Sporlelln 
and C. Corbula, but the former is larger and differently 
ornamented. The graiuiles of C. Sporlella are irregularly 
disposed and the granulated tumour in the centre of the 
Bemicells is relatively smaller; in fact, this tumour is some- 
times almost wanting and the granules on it are much 
reduced. 

We have never met with any specimens with a dilated apex 
such as is indicated in Brebisson's original figure, but this 
figure, like many others by the same author, is most wretched. 
The zygospores have been obtained by Norilstedt in Sweden 
and by Messrs. Roy and Bissett in Scotland. 

Var. Bubnudum va,: 7iov. (PI. LXXXII, fig. 14.) 

Cells proportionately longer (almost Ij times as long 
as broad) ; semicells more pyramidate, basal nngles 
not quite so rounded, central granules and tumour 
entirely absent. 

Length 51 ^ ; breadth 41 p. ; breadth of apex 2^ /a ; 
breadth of isthmus l-i'b fi. 

England. — Ogden Clough, W. Yorks 1 

This variety occurred in abundance among mosses on 
dripping rocks. As in the type, the cell-wall is tiiu'ly 
punctate. 
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176. Cosmarium vexatum West. 
(PI. XCII, fig. 4.) 

Cosmarium vexatum West, Alg. Engl. Lake District, 1892, p. 727, t. 9, 
f . 33 ; Nordst. Index Desm. 1896, p. 270. 

Cells under medium size, a little longer than broad, 
very deeply constricted, sinus narrowly linear with a 
dilated extremity ; semicells pyramidate-truncate, basal 
and upper angles obtuse, sides convex and undulate, 
with 6-7 undulations gradually increasing in size from 
the basal angle to the upper angle, apex truncate, 
straight or very slightly subundulate, within the 
margin granulate, granules rather sparse and sub- 
concentrically arranged (sometimes with a very in- 
definite radial arrangement), gradually diminishing in 
size towards the smooth central area. Side view of 
semicell ovate-circular or subcircular. Vertical view 
oblong-elliptic, poles granulate, with a wide and smooth 
tumour at the middle on each side, ratio of axes 
about 1 : 2. Chloroplasts axile, with two pyrenoids. 

Zygospore unknoAvn. 

Length 41-4-3 fi ; breadth 36-38 /x ; breadth of isth- 
mus 13'5-14ju; crass. 20-21 /u. 

England. — Ambleside, Westmoreland ! 

This Desmid occurred in considerable abundance among 
various Algae in a horse-trough, and also in an adjacent 
ditch, at Ambleside. It stands nearest to C, Quasillus Lund., 
especially in the gradual increase in size of the lateral undula- 
tions from base to apex, and as in that species the apex pro- 
jects, but in a much less marked degree. C, vexatum differs, 
however, in its smaller size, in the form of its semicells, in 
the smooth and less prominent central inflation, and in the 
general form of its vertical view. 

Schmidle has described a '^var. cmicavnm" of this species 
from Germany ('Alg. Geb. Oberrheins,' 1893, p. 560, t. 28, 
f. 21), but apart from its somewhat larger size it does not 
appear to differ in any essential point from the British form. 
He describes the sides as concave, but figures them convex. 
There is a very slight hollow on each side below the 
apex in all the British specimens, thus causing the apex to 
project very slightly. 
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A form of C. ve.ratunt was observed fi-oni near Cocker- 
mouth, Cumberland (PI, XCII, fig, a), in whicb the aemicells 
were !ess pyramidate, and the increase in size of the lateral 
undulations from base to apex was not so strongly marked. 
The central area was sparsely punctate. 

177. Coamarium Quasillus Limd. 

(PI. xcn, fig. 3.) 

CosiHuHirm Quasitlaa Lund. Deam. Suec. 1871, p. 28, t. 3, f. 10; Wolle. 

BBB DfBni. U, S. 1884, p. H*. t. 17, f. 13-15 i De Toni, Syll. Alg. 1889, 

p. Ui20i Boy & Bi»9. Scott. Deam, 1894. p. 173 ; Botge, SQbhw. Chlorophy. 

Arehang. 18»4. p. 29 ; Gutw. Flor. Qltra. Ofcolie Tamapola, 1804, p. 98 ; 

Nordst. Index DeEm. 1896, p. 318 ; Wert & Q. S. Wert, Alg. S. England, 

18&7, p. 49fJ, 
C. irrcgvlare Wolle in Bvill. Torr. Bot. Club, 1877, p. 180 [oide Wollo, 

Desni. U. 8, 1H84. p. 86]. 
Ursirtflla Qnaiilhit Kuotzt^, Ruvts. gea. plant. 1691, p. 925. 

Cells of medium size, hexagonal in general outline, 
a little longer than broad, very deeply constricted, 
sinua narrowly linear with a dilated apex; semicells 
trapeziforra or pyramidate-truncate, rather suddenly 
nai'rowed from a broad fiat base, basal angles obtuse 
and minutely undulate-dentate, lateral margins undu- 
late with the undulatious increasing in size upwarda, 
apex a little jiroduced, truncate and faintly biundnlate, 
apical angles obtuse, in the centre with a granulated 
tumour, the granules being of large size and disposed 
in siibconcentric .series ; cell-wall granulate, grannies 
arranged in radiating and subconcentric series, with a 
small smooth space around the central tunionr. Side 
view of semicell ovate, with a verrucose tumoui" on 
each side towards the base, apex rounded. Vertical 
view rather narrowly elliptic, with a verriiculose 
tumour at the middle on each side, poles somewliat 
pointed. Chloroplasta axile, with two pyrenoids. 

Zygospore imknown. 

Length 06-80 /a ; breadth 60-74 /a; breadth of 
isthmus 17'5-21 /*; thickness 4-i/i. 

Enclasd.— Esher West-end Common and AVimbledon 
Common, Surrey ! 

Scotland. — Xear Longside, Aberdeen ; Alva Glen, 
Stirling [Ro;/ ^- Bi^^'elt). 
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Geogr. Distribution. — Germany (var.). Gralicia in 
Austria. Sweden. Bornholm. Denmark. N. Russia. 
Spitzbergen. United States. Argentina (var.). 

C. Quasillus has something of the general habit and 
appearance of C. Turpinii, but differs in its relatively greater 
width, in its undulate margins, in the arrangement of its 
granules, and in the form of the central protuberance. 

178. Cosmaxium Turpinii Breb. 
(PL LXXXII, figs. 16, 17; PL LXXXIII, fig. 1.) 

Cosviiarium Turpinii Breb. Liste Desm. 1856, p. 127, 1. 1, f . 11 [description 
and figure poor and imperfect] ; Arch, in Pritch. Infus. 1861, p. 733 ; 
Eabenh. Flor. Europ. Algar. Ill, 1868, p. 172; Lund. Desm. Suec. 1871, 
p. 29, t. 3, f. 9 ; Delp. Desm. subalp. 1877, p. 23, t. 8, f . 40-43 ; Boldt, 
Siber. Chlorophy. 1885, p. 105 ; Cooke, Brit. Desm. 1887, p. 106 ; Nordst. 
Bomh. Desm. 1888, p. 193 ; De Toni, Syll. Alg. 1889, p. 1019 ; Borge, 
Bidr. Siber. Chlor. 1891, p. 13 ; Nordst. Index Desm. 1896, p. 266 ; West 
& G. S. West, Alg. S. England, 1897, p. 490 ; Some Desm. U. S. 1898, 
p. 307 ; Alga-fl. Yorks. 1900, p. 76 ; Alg. N. Ireland, 1902, p. 39 ; 
Larsen, Freshw. Alg. E. Greenland, 1904, p. 90 ; West & G. S. West, 
Freshw. Alg. Orkneys and Shetlands, 1905, p. 20; Comp. Study 
Plankton Irish Lakes, 1906, p. 85 ; Borge, Beitrage Alg. Schweden, 
1906, p. 40. 

C. Turpinii Breb. var. Lundellii Gutw. in Spraw. Kom. fizyj. Akad. 
Umiej. Ki-akow, 1884, p. 133 ; Racib. Nonn. Desm. Polon. 1885, p. 74 
[b. Lundellii 1. genuina~\ ; Gutw. Wahr. d. Prioritat, 1890, p. 71 ; West, 
Add. Alg. W. Yorks. II, 1891, p. 246 ; Gutw. Flor. Glon. Okolic Lwowa, 
1891, p. 62, t. 3, f. 1 ; West, Alg. W. Ireland, 1892, p. 155 ; Alg. Engl. 
Lake District, 1892, p. 727 ; Eoy & Biss. Scott. Desm. 1894, p. 177. 

C. Turpinii Breb. a. Brehissonii Bacib. in Spraw. Kom. fizyj. Akad. Umiej. 
Krakow, 1884, p. 11 (sep.). 

C. Turpinii Breb. forma gallica Boldt, Desm. Grbnland, 1888, p. 24. 

Ursinella Turpinii Kuntze, Revis. gen. plant. 1891, p. 926. 

Cosmarium Botrytis (Bory) Menegh. var. emarginato-constrictum Lemm. 
Klebahn & Lemm. Vorarbeit. Flor. Pl5n. Seengebeites, 1895, p. 57 
(c. fig. 10). 

C. emarginato-constrictum Lemm. Zweiter Beitr. Algenfl. Pldner Seen. 
1896, p. 171. 

Cells of medium size, a little longer than broad, 
very deeply constricted, sinus narrowly linear with a 
slightly dilated extremity, somewhat open outwards ; 
semicells pyramidate-trapeziform, rapidly narrowed 
from a broad base, basal angles rounded, sides very 
slightly concave (more especially in the upper part), 
apical angles obtuse, apex very slightly retuse ; cell- 
wall densely granulate, granules irregularly disposed, 
36-40 visil)le at the margin, slightly reduced in size 
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towards the centre, where there is a small ill-defined 
clear space surrounding a pair of closely adjacent 
tumours ; central tumours rather small and covered 
with large irregularly arranged granules, those of 
one tumour merging with those of the other. Side 
view of semicell ovate, with a rounded apex and a 
granulate inflation on each side near the base. Verti- 
cal view rather narrowly elliptic, with a pair of 
adjacent granulate tumours at the middle on each side. 
Chloroplasts axite, with two pyrenoids. 

Zygospore unknown. 

Length 60-77 m ; breadth 50-67 /* ; breadth of apex 
21"6-25fi; breadth of isthmus 14-20 /a; thickness 
29-38 fi. 

England. — Borrowdale and near Cockermouth, 
Cumberland 1 Westmoreland ! Lancashire ! W. and 
N. Yorks ! Leicestershire {U'lij). Lincolnshire I 
Norfolk ! Canibridgeshii-e ! Warwickshire ! Surrey ! 
Hants ! Devon 1 Cornwall ! 

Wales. — Llyn Cwlyd !, C-lyder Fawr (Boij), and 
near Bettws-y-Coed !, Carnarvonshire. Dolgelly, 
Merioneth 1 

Scotland. — Coul and Loch Kinnellan, Ross; Sand 
Loch, CoUieston, Howford, Inverurie, and Glen Cairn, 
Aberdeen ; Rannoch, Perth ; near Kingshouse, Argyll 
{U^ij tj" Bisxpft), Plankton of Loch Asta, Shetlands ! 

Ireland. — Donegal! Mayo! Kerry! Wicklow! 
Londonderry ! Armagh ! In the lake-plankton of 
Kerry ! Plankton of Lough Neagh and Lough Beg ! 

Geoijr. Uhlribniion. — -France. Germany. Austria. 
Poland. Hiingary. Italy. Norway. Sweden. 
Bornholm. Finland. N. Russia (var.). Iceland. 
Greenland. Nova Zembla. Siberia. India. United 
States. Brazil (form). Ecuwlor. Argentina. 

C. T^irfivtii is a very characteristic spocius with a wide 
diittribution in the British lalaiidB, It is not i\ hog-species, 
but occurs chiefly at the weedy iiiar)^ins and in the plankton 
of lar^e pools and shallow lakes. It thrives amongst Pidamo- 
getom, etc., in the surface waters of tho large dykes and 
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drains of the east of England. It is readily distinguished by 
the form of the cell alone, but the granulation, and especially 
the binate central tumours, are also characteristic features. 

Lundell was the first to discover the binate central tumours, 
which Brebisson had described as single. This led to the 
naming of the form figured by Lundell from Sweden as " var. 
Lunddlii Gutw." It was very soon found that the common 
European form invariably possessed binate tumours, and an 
examination by Nordstedt of Brebisson's original specimens 
proved them to be identical in all respects with LundelPs 
Swedish form. Brebisson's description and figure of G. 
Turjpinii are thus very inaccurate, and Gutwinski's " var. 
Lundellii" is nothing more than the typical plant. 

As previously stated in vol. ii, p. 68, Borge has suggested 
that Euastmm occidentale W. & G. S. West is very probably 
a form of C. Turpinii. This we do not admit, and compared 
with the latter, the former is an exceedingly rare Desmid. A 
careful comparison should be made between fig. 20, PL 
XXXIX and fig. 16, PI. LXXXII. The semicells are unlike 
in form, and both the granulation and the central tumours 
are of a different character. 

Var. podolicum Gutw. (PI. LXXXIII, fig. 2.) 

C. Turpinii var. podolicum Gutw. Wahr. d. Prioritat, 1890, p. 71 ; Flor. 
Glon. Okolic Lwowa, p. 62, t. 3, f . 2 ; Johnson, Bare Desm. U. S. II, 
p. 294, t. 240, f . 18 ; Schmidle, Beitr. Algenfl. des Schwarzwald. u. 
Oberrheins VI, 1897, p. 23, t. 2, f. 10-11 [figures very poor]. 

Cells very variable in size, sometimes rather wider 
than in the type ; semicells with 2-3 emarginate (or 
bigranulate) crenations at each side just below the 
apex, with a row of 6 or 7 granules just above the 
isthmus, apex retuse with either a smooth or granulate 
margin ; granules on various parts of the cell-wall often 
ofeminate. 

Zygospore globose, covered with large mamillate 
warts, each of which is terminated by a short, stout, 
truncate spine. 

Length 46-84 /j, ; breadth 40-83 /i ; breadth of isth- 
mus 12-21 /x; thickness 26-43^; diam. zygosp. with- 
out spines 54 /u, with spines 68 jn. 

Ireland. — Plankton of Lough Neagh and Lough 
Beg! 
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Geogr. DUtrlhutlon. — Germany. Galicia in AuBtrial 
United States. 

We have regarded the var. podolicum as constituted by 
those forma of C. Turpinii wliicli possess a few emarginate 
creiiationa on each side just below the apex of the semicell, 
and H series of large granules on each side of the isthmus. 
The granulation of the apex appears to be very variable, and 
the granules in various parts of the cell are often geminate, 
'die binate central tumour is exactly typical. The smallest 
forms are those recorded by Johnson from the United States, 
Schuiidle observed the zygospore at Heidelberg. 

Var. eximium var. nov. (PI. LXXXIII, fig. 3.) 

A rather small variety with more decidedly pro- 
jecting apices ; semicells with a crenate margin just 
under the apices, with a single central tumour, tlie 
fjranides of which are arranged in two concentric 
series aroimd three central ones, and with a single 
large grannie on each side of the isthmus. 

Length 62/*; breadth 54 /t; breadth of isthmus 17ja ; 
thicknes.'^ 31 ft. 

luELXfiu. — Near Westport, Mayo I 

This variety is nearest to 0. TiirpitUi var. dtiplo-mmu.i 
Sclimidle ('Lappmark Siisswasseralgen,' 1898, p. 39, t. 2, f. 4-), 
but is larger, with differently crenated lateral margins, a 
smaller apex, more numerous granules, and a more granulated 
central tumour. It agrees with var. duplo-mtmt.i in the 
possession of the large granule on each side of the isthmus. 



179. Cosmarium didymoprotupBum sp. nov. 
(PI. LXXXVIII, fig. 8.) 
Cells of medium size, a little longer tlian broad, 
very deeply constricted, sinus narrowly linear with a 
dilated extremity ; semicells broadly truncate-pyranii- 
date, basal angles broadly rounded and gi-auulate, sides 
convex, in the upper part with about -1 emarginiite 
crenations, upper angles .scarcely rounded, apex trun- 
cate and straight, o-0-granulate ; cell-wall witliin the 
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margin densely granulate, granules near the margin 
often in pairs, granules towards the centre of the 
semicells reduced, with two adjacent granulate pro- 
tuberances in the centre. Side view of semicell broadly 
ovate-elliptic, slightl}' tumid at the base on each side. 
Vertical view elliptic, with a pair of adjacent granulate 
tumours at the middle on either side, poles densely 
granulate with the granules arranged in interrupted 
transverse and longitudinal series. Chloroplasts axile, 
with two pyrenoids. 

Zygospore unknown. 

Length 68 ft ; breadth 59 /x ; breadth of isthmus 
18 ft ; thickness 38 ft. 

Ireland. — Near Westport, Mayo ! 

This species occurred sparingly amongst C. Ticrpinii var. 
eximium in a small pool near Westport. The form of the 
peniicells and the general granulation distinguish it at once 
from C. Tarpi'nii, the only other allied species with binate 
central protuberances. 

180. Cosmarium entochondrum sj). nov. 

(PI. LXXXVII, fig. 17.) 

Cells somewhat small, a little longer than broad, 
very deeply constricted, sinus narrowly linear with a 
slightly dilated extremity ; semicells widely truncate- 
pyramidate (or truncate-subsemicircular), basal angles 
subrectangular but obtuse, furnished with a prominent 
conical granule, sides convex and biundulate, apical 
angles rounded and furnished with a single large 
granule, apex broadly truncate, very slightly convex, 
and smooth, immediately within the apex and apical 
angles with an arc-like series of 6 granules, the largest 
in the centre and smaller ones at the ends, with one 
large granule immediately above the isthmus, and with 
several (3-5) minute granules in the centre. Side 
view of semicell circular, with a large granule on each 
side near the isthmus and one on each side of the apex. 
Vertical view elliptic, ratio of axes about 1 : 1'7, poles 

VOL. 111. 13 
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very slightly pointed and furnished with a terminal 
granule, and with a series of G granules just within 
each lateral margin. 

Zygospore unknown. 

Length 39'5m; breadth 33 ^t; breadth of isthmus 
10(«; thickness 20 ,i. 

Scotland.— Rhiconich, Sutherland ! 

C. enforhoiidntm should be compared with C. 'juiuannm 
Luud., C. taieichdjith-um Lund., and C. Paulejise (Borsf.) Johns. 
It is nearest to the last-named species in the possession of the 
series of lai-ge granules within the apica! margin, but the 
rest of the g;raniilation differs considerably. 



181. CoBmarium Oligogongrus Roinscb. 
(PI. XCI, fig. 8.) 

CooHrtrium OlijfOjoacinu Remaeli.Contrib. Al)f, et Fung-. 1875, p. 84,t. 10. 

i.H: D» Tani, SyU. Al^. 18H9, p. IMl ; Roy J: Biu. Scott. Deaiu. 1»U4, 

p. 17(>. 
Urtin^lla Oligogongr'as KnntBe, Revia, gen. pUiit. 18(11, p, 92B. 

Cells rather under medium size, about 1^^ times as 
long as broad, very deeply constricted, sinus narrowly 
linear with a dilated extremity ; semicells transver.«ely 
oblong-trapeziform, apex rather narrower than the 
broad base, basal and up])er angles obtuse, sides 
slightly convex and furnished with 4 or -'> equidistant 
marginal grannies, the upper one often being a]>ical in 
]>osition, apex very broadly tnnicate and very slightly 
convex, with 7-9 grannies of unequal size within eacli 
lateral margin, and with 18-19 granules of variable 
size irregularly disposed in the centre and surrounded 
by a considerable smooth area. Side view of semicell 
circular, with 10-11 unequal marginal granules, apex 
smooth or nearly so. Vertical view elli]itic, ratio of 
axes about 1 : 1'4, unevenly granulate at the poles and 
at the middle on each side. 

Zygospore unknown. 

Length 05 ^i; breadth 51-55 /a; breadth of i.-ithmns 
lG/( ; thickness 38 ju. 
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Scotland. — Grlen Dye, Kincardine {Roy Sf Bissett). 
Geogr, Distribution. — Germany. 

We have never observed a Cosmariicm which we could 
satisfactorily identify with C. Oligogongrus Reinsch. This 
species appears to us to belong to the same category as 
C. Ungerianum Nag., and should possibly be united with it ; 
but until these two plants have been examined in detail, it is 
perhaps best to deal with them separately. 

182. Cosmarium TJngerianum (Nag.) De Bary. 

(PL XCI, fig. 6.) 

Euastrwn {Cosmarium) Ungerianum Nag. Gatt. einz. Alg. 1849, p. 120, 

t. 7^,f. 10. 
Cosmarium TJngerianum (Nag.) De Bary, Conj. 1858, p. 72; Arch, in 

Pritch. Infus. 1861, p. 732 ; Rabenh. Flor. Europ. Alg. Ill, 1868, p. 

160 ; Nordst. Bornh. Desrn. 1888, p. 195 ; De Toni, Syll. Alg. 1889, p. 985. 
Ursinella Ungeriana Kuntze, Rev. gen. plant, 1891, p. 926. 

Cells rather under medium size, about 1^ times as 
long as broad, deeply constricted, sinus linear; semi- 
cells subtrapeziform-pyramidate, basal angles obtuse, 
lower parts of sides strongly convex, upper parts 
rapidly converging and almost straight, apical angles 
scarcely rounded, apex almost * straight ; cell- wall 
granulate, granules of unequal size, with 4 large ones 
on the upper lateral margins and 2 just within, with 3 
smaller ones on the lower lateral margins and 2-3 just 
w^ithin the basal angle, with a transverse row of 4 
large granules across the base just above the isthmus, 
and one large one within the middle of the apex ; also 
with a number of smaller variably disposed granules 
in the centre of the semicells. Side view of semicell 
subcircular. Vertical view elliptic or elliptic-oblong, 
at each pole with 4 large granules and one median 
small one. Chloroplasts axile, with two pyrenoids. 

Zygospore unknown. 

Length G2 ft ; breadth 54 /x ; breadth of isthmus 
IG/x; thickness 32 /x. 

(jleor/r. DUtrihution. — Germany. Sweden. . Born- 
holm. 
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C. Uiigerianum lias been recorded by Bennett from Hind- 
Lead, Surrey (vide Bennett, ' Fvesliw, Alg. S.W. Surrey,' 
1892, p. 10, t, 2, f. 12-13}, but his figures appear to be merely 
caricatures of C. margaritiftrum. We have ourselves never 
seen any Crumarium strictly comparable with C. Uiigerianuin, 
but from the South of Euglaud we have collected a most 
interesting variety of it. 

Var. Bubtriplicatum West & G. S. West. (Pi. XCI, 
fig. 7.) 

C. FngeHo(iiiiii(Nag.) De Bary »ar. aiif.(ri/.liea(Hm West * O. S. Wesl, 
Alg. S. EngLlDd. I8U7, p. 490. 

A variety with oblong-rectangular semicells, supe- 
rior angles rounded. 

Length 67 fi ; breadth .'}4^ ; breadth of isthmus 
22 fj,; thickness S&fi. 

England. — Near Chapel Wood, S.W. Surrey ! 

Tills variety occurred in fair abundance attacliei] to the 
submerged steins of Scirpiis lacustris in a large niill-poud. 
In its granulation it stands alone among Bi'itish Desmids, 
It is of the same dimensions as the typical form, and has the 
same arrangement of granules, but the outwiinl form of thu 
semicells is very different. At first we considered it niiglit 
be a large variety of C. triplicatum Wolle (consnlt, \V, & (i. S. 
West, ' Some Desm. U. S.' 189S, p. 309 and text-fijr. ■'>), but 
careful comparison with specimens of that species shows tliiit 
although the external form is the same, yet the English plant 
is of larger size, and the arrangement of the grannies is verv 
like that in C. Uitgerimutvi. 

183. Cosmarium pnemorsum Breb. 
(PI. I.XXXIV, figs. 1-5.) 

Cowiinrtuniprieiinirsinn Brpb. Liate Desm. IK.16, p. liN, t. 1, f. N "fijriirf 
poor] ; Arch, in Pritch. Intus. 1N61, p. 733 ; Rabenh. Flor. Euro]). Al;,'. 
Ill, 1868, p. 160; Norddt. Norges Di'sm. l«7:i. i>. la, t. 1, f. 1; fiwl;.', 
Brit. De»m. IfWT, p. 107. t. 42, f. 2; DeToni. Svll. A\g. 18NSI, p. UK«); 
Weat. Alg. N. Wftlee. IfiOO, p. 289; Alg. W. In'laiul, 1HII2. p. l.).!: Alu. 
Enjil. Luke Distr. 1892, p. 72fi, Schmi.lle. Btitr. Aliti-nfl. Schwnrzwnl.l. 
II. Khtincb. 189:^, p. 101; Roy & Bias. Scott. Di'sm. 18!>4, p. 171; 
Sehmidle, Beitr. nip. AIr. 1895. p. 4.>1, t. l->, t. 22-2S ifoniisi : Nordst. 
Index Dfsni. 1890, p. 205 ; West & G. S. Wi-st. AIr. S. En»;l»n<t. 1N1I7, 
p. 4l<0i W. S. West. Algn-fl. Caiiibr. 1890. p. 218i West A U. S. Weat, 
Algft-fl. Yorka. 1900, p. 75; Borit. Freshw. Alg. Fa.roia. 1901, p. 225; 
Weat A G. S. W»st, Alu. N, Irclnnd. 1902. p. 39; ti. S. AVi'st, Tniitiiw 
Brit. Ftealiw. Alg. 10O4, p. 1«7, f. 112 h ; Weat & G. S. West, Freahw. 
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Alg. Orkneys and Shetlands, 1905, p. 20 ; Borge, Beitriige Alg. Schwe- 

den, 1906, p. 31. 
C pnemorsum a. gallicum Racib. Desm. Nowe, 1889, p. 89. 
C. prfemorsum b. scandinavicuni Kacib. 1. c. p. 89. 
Ursinella prseniorsa Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells rather under medium size, slightly longer than 
broad, very deeply constricted, sinus narrowly linear 
with a slightly dilated extremity ; semicells widely 
pyramidate-truncate or truncate-subsemicircular, basal 
angles broadly rounded, sides convex, apex widely 
truncate or subtruncate, often very slightly convex ; 
apical angles rounded ; cell- wall somewhat unevenly 
granulate, each lateral margin with about 8 granules, 
those nearest the apex being as a rule decidedly larger 
than those at the basal angles, apex smooth, with a 
number of irregularly scattered granules of somewhat 
variable size within l3oth lateral margins and apex, in 
the centre of the semicells with a very variable number 
of large granules irregularly disposed, and sometimes 
intermingled with a few smaller granules, or occa- 
sionally with minute intergranular scrobiculations, 
generally with a fairly clear area on each side of the 
isthmus. Side view of semicell subcircular or widely 
obovate-circular. Vertical view elliptic, ratio of axes 
about 1 : 1*7, with the granules at the middle on each 
side rather more prominent than the others. Chloro- 
plasts axile, with two pyrenoids. 

Zygospore (immature?) ellipsoid, with a few scattered 
mamillate elevations, each terminated by a short blunt 
spine. 

Length 47-55 /x; breadth 43-51 /x; breadth of 
isthmus 14-16 ft; thickness 23-29 /x; length of zygo- 
spore with spines 63 /x, breadth 52 /x. 

England. — Cumberland ! Westmoreland ! (Bissett). 
Lancashire ! W., N., and E. Yorks ! Cambridge- 
shire ! Warwickshire ! Grloucester shire ! Middlesex ! 
Surrey ! Kent (zygospore from Keston Common) ! 
Hants ! (Bennett). Devon ! Cornwall ! 

Wales. — Llanrhwchwyn near Llanwrst, near Llan- 
beris, Snowdon, Capel Curig, Moel Siabod, Llyn 
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Ogwen, and Llyii Idwal, Carnan'onsbire ! Llyn 
Coron, Anglesej' ! 

Scotland. — Near Tillypronie, Aberdeen {h'oi/ |$* 
Bivsett). Glen Sliee, Perth ! Ben Laoigh, Argyll ! 
Renfrew ! Hntberland ! Caithness 1 Skye in Inver- 
ness ! Lewis, Harris, and N. Uist, Outer Hebrides ! 
Orkneys ! Shetlands ! 

Ireland. — Donegal ! Near Westport, Mayo ! Gai- 
wayl Kerry 1 Lonth ! Arniagli I Down (at 2000 
ft.) ! "Wicklow ! and Dnblin (Arclii-r). Longh Neagh ! 

(reoffi: Distribution,. — France. Germany. Switzer- 
land. Austria. Norway. Sweden. Faeroes. Fin- 
land. Russia. E. Africa. 

C. prsemorsum is ividely distributed in the British Islands, 
more especially in marsheH, and at the weedy margins ot large 
ponds and lakes. It sometimes occurs in bogs, but is only 
rarely met with among Spkagninit. 

Owing to the imperfect nature of Brubisson's original 
description and figure of this species much confusion exists 
as to its exact identity. The Desinid which we have always 
identitied with C. j'f^morsttm Breb. is a close ally of C. 
margariNferniii, but differs markedly in the character of its 
grnnulatiun. Tiic apex is i'it!n-r perfectly smooth or wilh 
but few reduced granules, and the marginal grannies of each 
side are very prominent. The granulation is entirely without 
any definite arrangement and is generally most irregular. 
Tlie granules vary much in size, but there are always some 
large ones in the centre of the semicells, sometimes forming 
a more or less isolated group. (/, jirfe-morimm differs from 
C. margantifirum in the more rounded basal angles of the 
semicells, in the much greater irregularity of the graimialion, 
and in the great variability in size of the granules. Thore 
are also fewer granules on the whole cell, and generally there 
is a smooth area of variable extent on either side of ihe 
isthmus. There are certain forms which appear to be some- 
what intermediate in character between these tivo species, 
and it is sometimes a matter of considerable difficulty to 
correctly place them. The species have different habitjits, 
and it would appear from the immature zygospore of C. 
jiranHorsuin observed from among Srirpna Jluitaii'' on Keslon 
Common, Kent, that the zygospores .of these two sin-cies are 
markedly different. 
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184. Cosmaxium margaiitiferum Menegh. 
(PI. LXXXIII, figs. 4-11.) 

? Ursinella margaritifera Turpin in Diet. sci. nat. planch, bot. veg. acetyl. 

Paris, 1820, f. 23 [figures unrecognizable] ; Aper9U organograph. 1828, 

p. 316, t. 13, f. 19 [(^uid ?] ; Kuntze, Eevis. gen. plant. 1891, p. 923. 
Helierella ? margaritifera Meyen in Isis, 1830, p. 163. 
Euastruni margaritiferum Ehrenb. Organisation in der Bichtung des 

kleinsten Raumes. Berlin, 1834, pp. 246, 320 ; Kiitz. Phyc. germ. 1845, 

p. 136 ; Focke, Phys. Stud. 1847, pp. 42, 64, t. 1, f. 6 (?), t. 2, f. 17 (?), 

19 (?), 20 (?), 21 {?) ; Nag. Gatt. einz. Alg. 1849, p. 119. 
Micrasterias margaritifera Breb. in Mem. Soc. acad. sci. arts et bell, lettr. 

de Falaise, 1835, p. 65. 
Coimarium margaritiferum Menegh. Synops. Desm. 1840, p. 219; Balfs in 

Ann. Mag. Nat. Hist. 1844, p. 393, t. 11, f. 4; Hass. Brit. Freshw. Alg. 

1845, p. 362, t. 81, f. 1 [figure very bad] ; Ralfs, Brit. Desm. 1^48, p. 

100, t. 16, 2d [6 and c ? ; not 2a] ; Kutz. Spec. Alg. 1849, p. 176 ; De 

Bary, Conj. 1858, pp. 47, 72 ; Arch, in Pritch. Infus. 1861, p. 733, t. 1, 

f . 1 ; Arch, in Quart. Joum. Micr. Sci. vi, 1866^ p. 274 ; Babenh. Flor. 

Europ. Alg. 1868, III, p. 157; Nordst. Desm. Brasil. 1870, p. 207; 

Kirchn. Alg. Schles. 1878, p. 150; Gay, Monogr. loc. Conj. 1884, p. 64 ; 

r Wolle, Desm. U. S. 1884, p. 74, t. 13, f. 1-3 [figures very inaccurate] ; 

Boldt, Siber. Chlorophy. 1885, p. 107 ; Cooke, Brit. Desm. 1877, p. 102, 

t. 39, f. 2 rfigures bad! ; Hansg. Prodr. Algenfl. B5hm. 1888, p. 198 ; 

Boldt, Desm. Grftnland, 1888, p. 26; De Toni, Syll. Alg. 1889, p. 979 ; 

West, Alg. N. Wales, 1890, p. 289 ; Heimerl, Desm. alp. 1891, p. 595 ; 

West, Alg. W. Ireland, 1892, p. 152 ; Alg. Engl. Lake Distr. 1892, 

p. 726; Liitkem. Desm. Attersees, 1893, p. 556; Eoy. & Biss. Scott. 

Desm. 1894, p. 167 ; Nordst. Index Desm. 1896, p. 165 ; West & G. S. 

West, Alg. S. England, 1897, p. 488 ; Schmidle, Lappmark Siisswasser- 

algen, 1898, p. 33 ; G. S. West, Alga-fl. Cambr. 1899, p. 217 ; West & 

G. S. West, Alga-fl. Yorks. 1900, p. 71 ; Bftrg. Freshw. Alg. Faeroi's, 

1901, p. 228; Alg. N. Ireland, 1902, p. 37; Larsen, Freshw. Alg. E. 

Gi-eenland, 1904, p. 86 ; West & G. S. West, Freshw. Alg. Orkneys and 

Shetlands, 1905, p. 19; Further Contrib. Freshw. Plankton Scott. 

Lochs, 1905, p. 484; Comp. Study Plankton Irish Lakes, 1906, p. 85; 

Borge, Beitrage Alg. Schweden, 1906, p. 31. 
Didymidium (Cosmarium) margaritiferum Beinsch, Algenfl. Franken, 

1867, p. 118. 
Cosmarium margaritiferum a. genuinum Kirchn. Alg. Schles. 1878, p. 151. 
? C prsemorsum Breb. c. germanicum Bacib. Desm. Nowe, 1889, p. 89, t. 5, 

f. 39. 
? ? C. subtholiforme Racib. var. Malinvemianum Racib. 1. c. t. 5, f. 40 [C. 

Malinvemianum Schmidle, 1894]. 
C confusum Cooke var. regularius (as understood by West) Alg. W. 

Ireland, 1892, p. 156; Alg. Engl. Lake Distr. 1892, p. 728; West & 

G. S. West, Some New and Int. Freshw. Alg. 1896, p. 156, t. 4, f. 41 ; 

Alg. S. Enjrland, 1897, p. 490 ; Alga-fl. Yorks. 1900, p. 75. 
C. confusum Cooke subsp. ambiguum West, Alg. W. Ireland, 1892^ p. 156, 

t. 21, f. 13 [figures imperfect] ; Alg. Engl. Lake Distr. 1892, p. 728 ; 

West & G. S. West, Alg. S. England, 1897, p. 490. 
C. Malinvemianum (Racib.) Schmidle var. Badense Schmidle, Chlorophy. - 

fi. Torfstiche Vimheim, 1894, p. 58, t. 7, f. 21 ; West & G. S. West, 

Alga-fl. Yorks. 19C0, p. 75; Alg. N. Ireland, 1902, p. 40; Scott. 

Freshw. Plankton, I, 1903, p. 527. 

Cells rather under medium size, slightly longer 
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than bi'oad, very deeply constricted, sinus uanvwly 
linear witli a dilated extremity; seraicells broadly 
pyramidate-truncate, basal and upper angles rounded, 
sides slightly convex, apex wide and straiglit or 
very slightly convex; cell-wall granulatf, granules 
large, not quite uniform in size, those in the centre of 
the semicells and near the basal angles and lateral 
margins generally somewhat larger than the others, 
with 7-9 granules visible on each lateral margin, those 
near the apex usually smaller than those at the base, 
apex smooth (destitute of marginal gi-anules), granules 
with no definite disposition, but scattered at equal 
distances, sometimes in veiy indistinct oblique series, 
with some minute scrobicnlations surrounding the 
granules in the centre of the semicells; cell-wall 
between all the granules densely and very minutely 
punctate. Side view of semicell circular, granules of 
lateral margins very prominent, apex smooth. Vertical 
view elliptic, ratio of axes about 1 : V<)o, with the 
granides at tlie middle on each side rather larger than 
the other marginal granules, in the centre with a 
punctated ai*ea destitute of granules, Chloroplasts 
axile, with two pyrenoids. 

Zygospore globose, wall furnished with a number of 
strongly convex circular thickenings (" bull's-eyes "), 
about 7 or 8 of which are visible at the margin. 

Length 50-59 ;< ; breadth ■i2-5f> /x; breadth of isth- 
mus 1 3-1(3 /i; thickness 28-^30/1; diam. zvgospore 
62-5-61 ,,. 

Englanh. — Cumberland ! Westmoreland 1 (Bifxi'tt), 
at 2400 ft. on Helvellyn! Lancashire ! AV., X., and 
E. Yorks! Cheshire (with zygospores, 71*"//). Leicester- 
shire {l{oi/). Cambridgeshire! Warwickshire I (H7//^■). 
Middlesex ! Surrey (zygospores from Thursley 
Common)! Kent! Hants'! (Jicitiirtf). Wilts! Devon! 
Cornwall! {Utilj'i ; MunjU'Dui). Jlonmouth ! 

Walks. — Fairly general in Carnarvonshire and 
Jlerioneth ! Radnor ! 

ScoTi.Asn. — General! Common in the Outer 
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Hebrides ! Orkneys ! Slietlands ! Zygospores from 
south of Birsemore, Aberdeen {Roy Sf Visseft), and also 
from Harris, Outer Hebrides ! Rare in the plankton ! 

LfELAND. — General in Donegal!, Mayo (with zygo- 
spores) I, Gal way !, and Kerry ! Dublin and Wicklow 
(Archer). Down! Antrim! Lough Neagh ! Some- 
w^hat rare in the plankton ! 

Geogr. Distribution, — France. Belgium. Germany. 
Switzerland. Austria. Poland. Hungary. Italy. 
Faeroes. Norway. Sweden. Bornholm. Denmark. 
Finland. Russia. Bosnia. Iceland. Greenland. 
Siberia. Java (form). New Zealand. Azores. United 
States. Mexico. Brazil. 

No species of the genus Cosmarium lias been so misinter- 
preted, or has given rise to greater confusion, than C mar- 
garitiferwn. This has been due in large part to the lack of 
discrimination of the earlier workers at the Desmidiaceae, who 
regarded almogt any granulated Cosmarium under a certain 
size as C. marguritij'erum. Even Ealfs included three species 
{viz. : — C reniforme, C, margaritifenim, and C. Ttirnerii) in his 
figures of it, and the typical form has since received at least 
one new name. The zygospore of true C, margantiferum, 
which was well described by both Ralfs and Archer, is 
globose, and its walls are furnished with scattered thickenings 
which have been likened to *' buirs-eyes.'' As the species 
was understood by some of the earlier observers it was un- 
doubtedly common, and it possessed this characteristic zygo- 
spore. 

Ralfs' figures of this Desmid are not good. He did not 
sufficiently indicate the flattened apices of the semicells, nor 
did he figure the intergranul.ir punctulations and the minute 
scrobiculations of the central area of the semicells. His figure 
2il, and possibly 2b and 2c, are the only ones which approxi- 
mately represent the species. 

In 1894 Schmidle described under the name of " C Maliiu 
vern{a7ium var. Badeiise," a Cosmarium which is very abun- 
dant in the bogs of the British Islands, and in other parts of 
Europe. It occurs principally amongst Sphagiium, and does 
not disagree with the published but incomplete descriptions 
of C. margaritifenim. Moreover, it is of the same size, and 
its zygospore, which we have found repeatedly, agrees exactly 
with that described and figured for C, margaritifenim. It is 
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inconceivable that the earlier investigators could have missed 
eiich a striking and common Desmid, seeing that tbey re- 
peatedly found most of its associates ; and, moreover, amongst 
these associates they invariably recorded " C. margariliferum." 

Hence, as we constantly find in liogs a Cusmnriuvi aa 
common as C. margariH/enim was reported to be, of the saine 
size, and not differing materially from the published descrip- 
tions of that species ; and as this Coamariiim occurs with the 
same associates with which C. margariltferitm was generally 
said to be found, and as it has exactly the same zygospore, w© 
are forced to the conclusion that it is C, maryarififKrum, 

At the same time this species is unquestionably identical 
with Schmidle's " C. Malinverntanum var. Baden»e." Schmidle 
was the first to point ont the constantly flattened apex of the 
seinicella and the presence of the minute scrobiculations 
between the central granules. We haTe recorded this plant 
under the erroneous name of " C. eonfvsum var. regularivJt" 
horn many parts of the British Islands, and the Desmid 
described as " C. confuawm subsp. amhigHum " from the wi-st 
of Ireland is C. manjaritiferum in its most typical form. 

C. margaritifentm. is widely distributed in the Sjihagimm- 
bogs of the British Islands, especially in the western boggy 
nreas. It is more rarely found at the boggy margins of 
lakes and amongst the leaves of LUtorella Innisfris !ii]i\ IhocIch 
laciiittrlit. 

Special reference is also necessary to other so-called species 
which should merely be regarded as forms of C. manjariti- 
fernin. The first of these is Cooke's "Coxmariiim C'li/iiaiim," 
which was a name given by Cooke in 1887 to " C. Brt'hissovii 
a genuliia Jacobs," The Desmid figured by Jacobsen only 
differs from C. viargariUfennn in the spine-bke adornment of 
the basal angles of the semiceils, a character which we are 
iuclhied to think has been portrayed in an exaggerated 
manner. This basal 'spine' is most probably an elongated 
conical granule, and an approximation to this condition is 
often observed in specimens of C. viiirgaritiJWiim {ride PI. 
LXXXIII, fig. 4), in which the basal granule is larger than 
any of the others and of a decidedly conical shape. 

Another fonn is that which was temporarily referred by 
Kordstedt to C. confiisum as " var. rcgularhis." This appears 
to differ from C. vturgaritiferiim only in having a granulated 
npe.\, and perhaps in its somewhat smaller dimension,^. 

A third form is the Desmid which has conie to be known 
as " Cosmarium K!rc}imri Biirg." This was first described as 
a variety of C. trach>Ji>ltHrHm Lund., but it differs from typical 



COSMARIUM. 203 

C. margaHtiferum only in its slightly more rounded semicells, 
and in the greater localization of the central scrobiculations 
combined with the slight differentiation of the central granules. 
These three forms can be summarized as follows : — 

Forma confusa. 

Cosmarium Brebissonii Menegh. a genuina Jacobs. Desm. Danem. 1876, 
p. 194, t. 7, f. 15 (forma latior et forma angustior) ; Arch, in Micr. 
Journ. 1877, xviii, p. 305. 

C. confusum Cooke, Brit. Desm. 1887, p. 110, t. 42, f . 9 ; De Toni, Syll. 
Alg. 1889, p. 995. 

Ursinella confusa Kuntze, Revis. gen. plant. 1891, p. 924. 

Basal angles of semicells furnished with a somewhat 
elongated conical granule. 

Eecorded from Ireland by Archer. 

Forma regularior. 

Cosmarium confusum Cooke var. regularius Nordst. in Bot. Notiser, 1887, 
p. 159 ; Freshw. Alg. N. Zeal. 18i^8, p. 47, t. 5, f. 6. 

Apex of semicells furnished with a few granules ; 
granules as a whole slightly smaller than in the type. 

Length 44-53 fi ; breadth 35-41 /x ; breadth of 
isthmus 13-15 fi ; thickness 26 fi. (PI. LXXXIII, 

fig. 12.) 

Very uncommon, but probably widely distributed. 

Forma Eirchneri. 

Cosmarium trachypleurum Lund. var. verrucosum Kirchn. Alg. Schles. 

1878, p. 152. 
C. suhtholi/orrtie Racib. var. verrucosum (Kirchn.) Racib. Xonn. Desm. 

Polon. 1885, p. 76. 
C. KirchneH B6rg. Bidrag Bornh. Desm.-fl. 1889, p. 143, t. 6, f. 3; 

Anderss. Sverig. Chlor. 1890, p. 17 ; Borge, Stissw. Chlor. Archang. 

1894, p. 29 ; Borg. Ferskv. Alg. OstgrSnl. 1894, p. 12 ; Nordst. Index 

Desm. 1896, p. 151 ; Borg. Freshw. Alg. Faeroes, ISOl, p. 227. 

Semicells with the apical angles more rounded, with 
a slight dii?erentiation of granules in the centre and 
the localization of the minute scrobiculations to this 
small area. 

Length 52-60 /x ; breadth 44-52 fi ; breadth of 
isthmus 13-18 /x; thickness 37 ft. (PL LXXXIII, 
fig. 13.) 

This form has not yet been observed in the British Islands. 
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18>j. Cosmarinm qnatemariam Xordst. 



(PI. LXXXIV, figs. 



•-> 



CotmaritiA ^uftnuniiM Surltt. in Wittr. 1 Sat^sA. Alg. Einr. 1880, 
no, »8; bw. 21, p. 40; ^ Cook«, Brit. Desm. ISVT, p. lOS, t. 42. f. 5 : 
.XordA. FiMhv- Alg. >'. ZoL 1W«, p. 62. t. T, f. 1 ; VTest, Alg. X. 
WaIm. IHM), p. 2»9 i WMt & O. 8. West. A^fl. Torts. 19U0, p. To. 

FUnntninptu jwilinuiria (Xordst.) De Torn, SylL Al«. LHStI, p. 9U. 

C'cIU of about medium size, a little longer than 
brojul, ver}' deeply constricted, sinus Darrowly linear 
with a slightly dilated extremitv ; semicells broadly 
pyramidate-trapezifoiTu with a subreuiform base, basal 
angles obtusely rounded, apical angles rounded, sides 
sli^fhtly convex and crenate-granulate (13^14 grannies 
along each .^ide), apex widely truncate and smooth ; 
cell- wall granulate, granules rather small and disposed 
in radiating series from the niarppu towards the centre, 
in whicli there is a large subcircnlar-elliptic area 
traversed by longitudinal and transverse granulate 
ridges between which are couspicuous scrobiculations 
(() transverse and longitudinal series of scrobicula- 
tion.s). Side view of semicell circular. Vertical view 
elliptic, margins granulate, granules most pronounced 
at the middle on each side, granules within the margin 
radiating from a smooth central area. Chloroplasts 
consisting of 4 parietal plates in each semicell, each 
with a single pyrenoid. 

Zygospore unknown. 

Lengtli U8-72 fi.; breadth oS-Qbfi; breadth of apex 
about 2ij/i; breadth of isthmus 20-24 /i; thickness 
38-40 /i. 

EsiJLANi). — Cocket Moss near Giggleswick, and 
Baildon Moor, W. Yorks ! Cronkiey Fell, N. Yorks ! 

W.\r,K.s. — Llyn Padarn, Carnarvon sliiie ! 

Scotland. — Achmacheen, Ross ! 

(JcOQ}: Disiribiiiion. — Italy. New Zealand (var.). 
Brazil. 

V. ijiiaternariuvi is laryer thiui C. margaritiferum, with a 
inui.'li finer graiiiiltttioii iitul iv tlillereiit L-eiitral arwi. Its 
piiriftal cliloro plants are also peculiar. 
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186. Cosmarium Amellii Boldt. 
(PI. LXXXIV, fig. 11.) 

Cosmarium Amellii Boldt, Siber. Chlorophy. 1885, p. 107, t. 5, t. 15 ; De 

Toni, Syll. Alg. 1889, p. 994 ; Nordst. Index Desm. 1896, p. 52. 
Ui'sinella Amellii Kuntze, Revis. gen. plant. 1891, p. 924. 

Cells rather under medium size, about 1;^- times as 
long as broad, deeply constricted, sinus narrowly 
linear ; semicells trapeziform-semicircular, basal angles 
rectangular and very slight!}^ obtuse, lower parts of 
sides perpendicular, upper parts rapidly converging 
towards the widely truncate apex ; cell- wall finely 
granulate, granules in oblique series or more or less 
irregular, with three transverse series of larger 
granules across the central part of the semicells. Side 
view of semicell circular. Vertical view" elliptic with 
slightly pointed poles, granules in transverse series. 

Zygospore unknown. 

Length 62 jx ; breadth 50 fx ; breadth of isthmus 
21 jx ; thickness 24 /x. 

Geoijr. DIstrihntlon. — Galicia in Austria (var.). 
Siberia. 

C. Aniellii is somewhat related to C. intnctulahimy but 
differs in its much larger size, in the shape of its semicells, 
in the three prominent series of granules across the centre of 
the semicells, and in the more attenuated poles of the vertical 
view. The typical form is not known to occur in the British 
Islands. 

Forma compressa West. (PI. LXXXIV, fig. 12.) 

C. Amelia Boldt forma compressa West, Alg. W. Ireland, 1892, p. 154, 
t. 21, f. 10. 

Cells rather smaller and relatively wider than the 
type, with the three transverse series of granules in 
the central region of the semicells somewhat more 
distinct and nearer the isthmus. 

Length 42 /x ; breadth 37 ft ; breadth of isthmus 16 /x. 

Ireland. — Small lakes between Clifden and Round- 
stone, Galway ! 
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187. CoBmarium furcatospermum West & G. S. 

AVest. 
(PL LXXXI, figs. 10, 11 ; PI. LXXXIV, 6gs. 8-10.) 



Cells small, a little longer than broad, deeply con- 
stricted, sinus linear ; semicells truncate-semicircular 
or oblong-subseraicircular, basal angles subrectangular 
or slightly i-ounded, lateral margins 4^o-crenate- 
granulate, apex widely tnincate and 5-6-undulate, 
with two (rarely with oue) series of small granules 
within the whole margiu, and with the central region 
of the semicells sraootli or most minutely punctate. 
Side view of semicell subcircular. Vertical view 
elliptic or oblong-elliptic, ratio of axes about 1 : 1"7, 
sides smooth, poles undulate-granulate. C!ilorop]a.sts 
asile, one iu each semicell, with a central pyrenoid. 

Zygospore angular-globose, ornamented with short 
slender spines (7 visible around the periphery) very 
deeply bi- or trifurcate at the extremity. 

Length 18-22^; breadth 16--5-19"/i.; breadth of 
isthmus 5'7-7 fi ; thickness 9-1 1 /x ; diam. zygosp. 
without spines 23-25 fi, with spines 40-42 fj,. 

Scotland.- — Orkneys ! 

Ireland. — Shores of Lough Xeagh ! 

This species is nearest to C. uphalerdxtichiiin Norilst., hut 
can be distinguished by the sii bund ii Into apices, the siuootli 
central area of the semicells, the narrower vertical view, and 
the spiny zygospore. Moreover, the jfranuK^s are roiuided 
and somewhat flattened, whereas the marginal granules of 
C sphaterustirluim are acute, 

188. Cosmarium punctulatum Brcb. 
(PI. LXXXIV, fig.s. l:'>, 14; PL CII, fig. 22.) 

CojijmnKiii jiiinf/ii^Hdim Bn^h. Listf Dfsm. 1850. p. U<\ t. 1. f. Hi; 
Rnhenh. Flor. Eiirop. .\lf,'i\r. Ill, ISHS, p. Io7 ; Ltm.i. Dosiii. Sin-f, ISTI, 
p. .1(1 i Wittr, Gotl. OI. BOtv. Al^'. 1S72, p. .57 ; X.irrbt. Nnii;.>< U-^m. 
lN7a. p. 14; Klrchn. Alj,'. Si'liU-s. l.'*7K. ].- 14H; ■■ \V..lle. D.'-iii. V. S, 

lWi4, p. 74. 1. 13, f. 4 ; ? Cooke, Brit. Di's.u. issr, p. nil, t. 42, f. 7 -. 
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Hansg. Prodr. Algenfl. Bohni. 1888, pp. 199, 279 ; Boldt, Beam. GrSn- 
land, 1888, p. 27, t. 2, f . 33 ; Outw. Flor. glondw Galic. 1890, p. 14 ; 
West, Alsf. N. Wales, 1890, p. 289 ; Alg. W. Ireland, 1892, p. 153 ; Alg. 
Engl. Lake Distr. 1892, p. 727 ; Roy & Bias. Scott. Desm. 1894, p. 172 ; 
Borg. Ferskv. Alg. Ostgronl. 1894, p. 11 ; Nordst. Index Desin. p. 212; 
West & G. S. West, Welw. Afric. Freshw. Alg. 1897, p. 121 ; AJg. S. 
England, 1897, p. 488 ; Schmidle, Lappmark Siisswasseralgen, 1898, 
p. 126; G. S. West, Alga-fl. Cambs. 1899, p. 217; Liitkem. Desm. 
Central China, 1900, p. 119 ; West & G. S. West, Alga-fl. Yorks. 1900, 
p. 76 ; B5rg. Freshw. Alg. Faeroes, 1901, p. 226 ; Borge, Susswasser- 
algen Siid-Patagon. 1901, p. 21 ; Bohlin, Flor. Algol, d'eau douce d. 
A(;ore8, 1901, p. 66; West & G. S. West, Alg. N. Ireland, 1902, p. 38 ; 
Borge, Alg. erst. Regnell. Exped., II, Desniid. 1903, p. 88 ; Larsen^ 
Freshw. Alg. E. Greenland, 1904, p. 88 ; W. & G. S. West, Fi-eshw. Alg. 
Orkneys and Shetlands, 1905, p. 20 ; Further Contrib. Freshw. Plank- 
ton Scott. Lochs, 1905, p. 484; Comp. Study Plankton Irish Lakes, 1906, 
p. 85 ; Borge, Beitriige Alg. Schweden, 1906, p. 32. 

C. punctulatum a. iypicum Klebs, Desm. Ostpreuss. 1879, p. 37, t. 3, f. 
50-51 [figures not accurate"!. 

Vrsinella punctulata Kuntze, Revis. gen. plant. 1891, p. 925. 

Cosniarium polonicuin Racib. forma Gutw. Flor. Glon. Okolic Tamapola, 
1894, p. 96, t. 3, f. 31. 

Cells small, a little longer than broad, very deeply 
constricted, sinus narrowly linear with a slightly 
dilated extremity ; semicells oblong- trapeziform, basal 
angles rounded, sides convex and slightly converging 
upwards, apical angles rounded, apex broadly truncate, 
straight or slightly convex; cell-wall granulate, 
granules small and of a uniform size (23 or 24 visible 
at the margin), generally disposed in somewhat in- 
definite vertical and oblique series, in the central area 
sometimes wanting or reduced, the smooth area (when 
present) always being indefinite and variable. Side 
view of semicell circular. Vertical view elliptic, some- 
times with the slightest trace of an inflation at the 
middle on each side, ratio of axes about 1 : 1*8. 
Chloroplasts axile, with one central pyrenoid. 

Zygospore globose, furnished with a number of 
fairly long, stout spines (alx)ut 11 visible at the 
margin), each arising from a broadly conical base and 
bifurcate or doubly bifurcate at the apex. 

Length :34-3G-5 fx ; breadth 31-34 /x ; breadth of 
isthmus 8*5-1 l/x; thickness 17-18*5 fi; diam. zygosp. 
without spines 42-45 fi ; with spines 65-68 fi. 

ExuLANi). — Cumberland! Westmoreland ! (Bissett). 
Lancashire (i^oy). W., X., and E. Yorks ! Cheshire 
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(Roy). Leicestershire {Umj)- Lincolnshire ! Norfolk i 
Middlesex! Kent! Surrey! Devon! Cornwall I 
{Marqnand). 

Walks. — General in Carnarvon sli ire and Merioneth ! 

Scotland. — Rbiconich, Sutherland ! Ross I Near 
Dinuet, and pool W. side of Loch Dawiii, Aberdet-ii ; 
Glen Gany, Perth ; near St. Andrews, Fife {Iii']i Hf 
Bkneti). Lewis and HarriS) Outer Hebrides ! Orkneys! 
Shetlands ! 

Ibelaxd. — Donegal! Mayo! Galway ! Kerry! 
Tyrone! Wicklow ! (Arrhcr). Armagh! Down! 
Londonderry ! In the lake-plankton of Galway ! 

Geuiir. IHstnliutuut. — France. Germany. Galicia 
in Austria, Hungary. Italy. Spain (form). Norway- 
Sweden. Denmark. Bornholni. Finland. Poland. 
Kussian Lapland. Central and S. Russia. Faei-ot-s. 
Iceland. Nova Zenihla. Spitzbergeu. Greenland. 
Siberia. Mongolia. Central China. Japan. Afghan- 
istan. India. Ceylon. Singapore. (Celebes. New 
Zealand. Ma^lagascar (var,), E, and Central Africa. 
Azores. United States. Brazil, Paraguay. Pata- 
gonia. 

C. puHcfiilafnin has a wide (bstrihiitioii in tlie British 
Islands, occurring most abuiidflntly in peaty pools and ditches, 
especially among aiibtiicrged Sjihai/niiiii. The semicells have 
a cliaraL'tfjristic trapeziforin shape, with ronnded angles. 
The granulation is tine, and the gniniih'S are of a uniform 
size, and near the centre of the semicells there is very fre- 
quently a clear space ot indefinite extent, around which the 
granules are often nincli reduced. The iipex of the setnicell 
is grannlate although the granules may ho somewhat reduced. 
Thus, even tiie most typical specimens of C. 2'ii>icl-"l'itum 
commonly show a sliglit differentiation in the grannlntioii, 
due mostly to the indefinite clear area in the centre of the 
semicells causing a separation of certain granules above the 
isthmus from the remainder of the ccll-grauules. 

Other forms of C. j)iiuclitl'itnm in which there is a much 
clearer differentiation in the granulation are (juite frequent. 
These forms posses.s certain strongly developed central 
granules, larger than the others, and generally surrounded 
by a clear space. The number of central gi'anules is very 



COSMARIUM. 209 

variable, as is likewise their disposition. The apex in these 
forms is usually smooth, but sometimes it is quite as granulate 
as in typical C punctulatuvi. 

The forms with the differentiated central granules and the 
smooth apex have mostly been relegated to C. suhpunctulatum 
Nordst., but a wide experience of all these forms has con- 
vinced us that it is not advisable to completely separate 
C. suhpunctidahtm from C, picnctiUattim. Many intermediate 
states occur, and some of them are of such a nature that it 
would be exceedingly difficult to decide with any degree of 
certainty whether they should be regarded as C. punctulatum 
or C suhpiinctulatum. Under these circumstances we have 
considered C. punctulatum more in the light of a " species- 
gn'oup," with G. suhpunctulatum as one of its extreme forms. 
The forms embraced in this " species-group " are C, punctu- 
latum and several described varieties, G. polonicum Racib. 
and described varieties, G. granulusculum Roy & Biss., and 
C subpuuctulattim Nordst. Others are also closely related, 
such as G, anisochondrum Nordst. and G. bipunctatum Borg., 
and it is possible that when more is known concerning these 
species they also will have to be placed in the same species- 
group. 

Nordstedt has mentioned the occurrence of a trigonal form 
of C. punctulatum (consult Nordst. ^ Norges Desm.^ 1873, 
p. 14). The smallest forms are from West Africa: — ^length 
ISfx; breadth 18 ;x; breadth of isthmus Qjul; thickness 9 fi 
(consult W. & G. S. West, ' Welw. Afric. Freshw. Alg.' 1897, 
p. 121). 

Var. subpunctulatum (Nordst.) Borg. 

Cosmarium suhpunctulatxim Nordst. in Botan. Notis. 1887, p. 161 ; Freshw. 

Alg. N. Zeal. 1888, p. 47, t. 5, f. 8 ; De Toni, Syll. Al^. 1889, p. 1049 ; 

Borge, Bidr. Siber. Chlor. 1891, p. 11; West, Alg. W. Ireland, 1892, 

p. 154 ; Roy & Biss. Scott. Desm. 1894, p. 175 ; Nordst. Index Desm. 

1896, p. 246 ; West & G. S. West, Alg. S. England, 1897, p. 488 ; Alga-fl. 

Yorks. 1900. p. 76 ; Notes Alg. II, 1900, p. 293, t. 412, f. 9 ; Alg. N. 

Ireland, 1902, p. 38 ; Freshw. Alg. Orkneys and Shetlands, 1905, p. 20. 
C punctulatum Breb. var. suhpunctulatum (Nordst.) BSrg. Ferskv. Alg. 

Ostgronl. 1894, p. 11 ; Borge, Susswasseralgen Sud-Patagon. 1901, p. 

21 [forma mujor'}. 

Semicells with well marked central granules often 
situated on a very slight central inflation ; disposition 
of central granules very variable, but commonly in a 
somewhat irregular ring of 6-8 surrounding a central 
one. 

VOL. III. 14 
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Zygospore with shorter 2— 3-fiircate spines, and 
with a ring of b-G prominent teeth around the base 
of each spine. 

Forma a. 

C. ittbjiHnetulatum Nordst. 1. C. 

Apex of semicells smooth. 

Length 29-34 ;j; breadth 26-32 ft ; breadth of isthmus 

8-12 ft ; thickness 17-18'o ^ ; diam. zygosp. without spines 
about 30 «, with spines 49^. (Pi. LXXXIV, figs. 1.5-20.) 

Forma )3. 

C. jMipunetuIaimn forma BOrg. Bornholm. Desm.-a. 1689. p. 144, t. 6. 
f. i ; Andersa. 8»erijf. Chlorophy. 189u, p. 15; BOrg. Frejhw, Alg. 
Froro^, 1901, p. 226, C. (ufrpunctulatum vai. Bi>r.)tKnii West, Alg. 
W. Ireland. 189Z, p. 154 ; Alg. EngL Lake Distr. 1892. p. 727 : 
Scbmidle, VariatiiL Coamar. 18Q3, p. 109; West L G. S. West, Al^;. 
a. England, 1B97, p. 488 i Alga-a. Yorks. 1900, p. 76. C. »b- 
patict-alattim, forma Bomholmeiyn Liitkera. Deam. Attersees, 1893, p, 
663. C. Irachypleamm var. minui Bacib., f<>rmn Borgt, Slustrsa««r. 
Chlor Archang. 1894, p. 28, t. 2, f. 30. C. Ka.rliivtki\ Gutw. Nagj. 
dosel. Boini EercegoTin. halngam. 1S90, p. 375, t. 1, f. Q. 

Apex of semicells more or leas distinctly granulate. 
Length 29-33 ;<; breadth 26-30 ;u; breadth of isthmus 
9-11^; thickness 19-21 ^. (PI. LXXXV, figs. 1-3.) 
The two forms a and /3 are connected by various inter- 
mediate states, and in the following localities and distribution 
they are not discriminated. 

England. — Langdale, Westmoreland ! Hawkshead 
and bogs about Cockley Beck, Lancashire ! Culling- 
worth, "W. Yorks ! E. Yorks ! Strensatt, X. Yorka ! 
Frenshani Little Pond, near Chapel Wood, and 
Thursley Common (with zygospores), Surrey ! Hants ! 
{Ii"}i)- Cornwall ! 

Wales. — Rhyddu, Llyn Gwynant, and Cape! Ciirig, 
Carnarvonshire ! Radnor ! 

Scotland. — Glen Garry (^"//cj-7?(.-s^ef^), and Craig-an- 
Lochan, Perth ! Wigtownshire {Hoy ij- JUsselt). Lewis 
and Harris, Outer Hebrides ! Orkneys ! Slietlands ! 

Ibkland. — Dungloe, near Glentonian, and Lough 
Machugh, Donegal ! Xear Westport, Mayo ! Lakes 
between Clifden and Roundstone, and Ballyiiahinch, 
Galway ! Slieve Donard, Down ! 
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Geogr. DiHtnhiition. — Germany. Austria (form) and 
Silesia. Switzerland. Sweden. Bornholm. N. 
Russia. Bosnia. Faeroes. Siberia. New Zealand. 
Brazil. Patagonia (form). 

The var. stcbpicnctulatuvi differs from the type only in its 
more prominent and clearly differentiated central granules, 
which are sometimes disposed upon a very slight median 
inflation. The character of the apex is very variable, and all 
states exist from a smooth truncate apex to one which is 
granulate and slightly convex. It would appear that the 
zygospore is also somewhat different, that of the var. sub- 
punctulatum being furnished with a circlet of teeth around 
the base of each spine (vide PI. LXXXIV, fig. 20). This type 
of zygospore has also been described by Nordstedt for a 
Brazilian form — C. punctulatum subsp. brasiliense Nordst. 
(vide Wittr. & Nordst. ' Alg. Exsic' 1882, no. 471 ; fasc. 21, 
1889, p. 41) — which differs from typical G. punctulatum in 
the possession of two pyrenoids in each semicell. 

C punctulatum var. ornatum IstvanfR (' Diag. praev. Alg. 
nov. Hungar.^ 1887, p. 237) is most probably only a small 
form of C punctulatum var. subpunctulatum, 

C. subpunctulatum var. regulars Liitkem. {' Desm. Central 
China,^ 1900, p. 120, t. 6, f. 16) should, on the other hand, be 
referred to C. subtriordinatum W. & G. S. West ('Welw. 
Afric. Freshw. Alg.' 1897, p. 122, t. 368, f. 11), a tropical 
species not very far removed from the C, punctulatum 
gpecies-group. 

Var. rotundatum Klebs. (PI. LXXXV, fig. 12.) 

C. punctulatum var. rotundatum Klebs, Desm. Ostpreuas. 1879, p. 37, 
t. 3, f. 52, 54, 56 (= /3), no* f. 60 (= a); West, Alg. N. Wales, 1890, 
p. 289. 

? ? C punctulatum var. Klebsianum Turn. Freshw. Alg. E. India, 1893 
p. 54, t. 7, f. 36 [= C Klehiianum Turn. 1. c. p. 55 (note)]. 

Semicells somewhat inflated, not so pyramidate, 
apex convex ; granulation even, without any diflferen- 
tiation. 

Length 37/x; breadth 29 ft; breadth of isthmus 10ft. 

Wales. — Snowdon, Carnarvonshire ! 

Geogr. Distribution . — India. 

Tt seems probable that the form we have fijyured (PL 
LXXXV, fig. 12) is to be referred to two (if not more) of the 
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forms figured by Klebs as constituting his "var. rotandaium. 

The granulation he depicts does not seem to as to be very 
exact, and we are quite at a loss to imagine what his fig. 60 

represents. 

Var, granulusculum (Roy & Biss.) West & G. S. 
West. (PI. LXXXV, fig. 4.) 



Sejoicells with a somewhat narrower apex; granules 
of ft'uniform size and evenly distributed over the whole 
surface, with no definite disposition. 

Length 35 /x ; breadth 31 /t ; breadth of isthmus 8 p. ; 
thickness 1!'/*. 

Scotland. — Howford near Inverurie, Aberdeen ; 
Gillan near Banchory, Kincardine ; Folotry, -Perth 
(Boy ^- B'meU). 

We have not seen any specimens of tliis variety, but it 
appears to stand very near some of the tropical forms of 
C. punctulntum, differing only in the rather narrower apices. 

189. Cosmarium anisochondrum Nordst. 
(PI. LXXXV, fig. 5.) 

Cotmarinm anitochorulrum Norilat. Alg. aq. diilc, et Char, Snndvic. 1878, 
p. 12,t. 2,f. 7i Wille. NorgcB Ferskr. Alg. 1S80, p. 27 ; MVolle. Desiii. 
U. S. 1884. p. 72. t. 16, f. 4;t-45 ; Da Toni, Syll. AI[{. 1889. p. 1029 ; Boy 
& Biss. Scott. Desm. 189-1, p. 41; Kordst. Iinlen Desm. INiMi, p. 45; 
West & G. S. West, AI>rft-fl. Yorks. ItWU, p. 7(1. 

UninMa anitochondra Kimtze, Bevis. gen. plnnt. 1891, p. S24. 

Cells small, almost as long as broad, very deeply 
constricted, sinus linear with a slightly dilated ex- 
tremity; semicells subsemi circular (trapeziforra-semi- 
circular), base flat, basal angles snbrectangular, apex 
widely truncate and very slightly convex, lateral 
margins with 7 or 8 acute granules, apex smooth, with 
two irregular series of minute granules witiiin each 
lateral margin and with 4 or 5 granules just within 
the apex, also with a granulated area in the centre of 
the semicells (granules mostly large and rounded, dis- 
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posed in 4 curved transverse series, 4 in each upper 
and lower series, and 3 in the median series). Side 
view of semicell obovate-circular, with 4 prominent 
granules on each lateral margin. Vertical view elliptic, 
with 3 large granules at the middle on each side, 
polar regions gi'anulate, but destitute of granules in 
the centre. 

Zygospore unknown. 

Length 28-30 /i;- breadth 25-27 ft; breadth of 
isthmus 5*3 /i (9*5 ft according to Nordstedt) ; thick- 
ness 18 /«. 

England. — Gormire, N. Yorks. {W. B. Turner). 

Scotland. — Pool near Craithes Station, Kincardine 
(Bo)/ Sf Bisseit). 

Geoyr. Distnhidion. — Norway. Sweden. Sandwich 
Islands. United States. 

G. anxsochoiidrum is closely allied to C punctulatum var. 
jiubpunctulatum, but differs in its much deeper constriction, in 
the rectangular basal angles of the semicells, and in the 
acuteness of the general granules. The central granules are 
also of a different character, and occupy a greater longi- 
tudinal extent (from apex to isthmus) than do those of any 
known form of C. punctulatum \a,r.' subpuiictulatum. 

The Desraid recorded and figured by Borge (' Beitrage Alg. 
Schweden,^ 1906, p. 32, t. 2, f. 17) under the name of " C, aniao' 
choiidrum forma " is typical C. Boeckii Wille, both as regards 
its granulation and dimensions. 

190. Cosmarium bipunctatum Borg. 
(PL LXXXV, fig. 6.) 

Cosmarium bipunctatum Bdrg. Desm. Brasil. 1890, p. 40, t. 4, f. 33 ; West, 
Alg. W. Ireland, 1892, p. 153 ; Nordst. Index Desm. 1896, p. 62. 

Cells small, almost as long as broad, deeply con- 
stricted, sinus narrowly linear with a very slightly 
dilated extremity ; semicells widely trapeziform, basal 
and apical angles obtuse, sides convex, apex widely 
truncate, margins undulate-crenate (with 6 crenations 
at the apex and 6 along each side), with two irregular 
series of small granules within the margin, and with 
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two prominent granules (transversely disposed) in the 
centre of the semicelle. Side vievr of semicell circular, 
with a gi-auulo rather below the middle on each side. 
Vertical view elliptic or elliptic-oblong, with a pair of 

1>romiuei)t grainiles (almost forming a slight bigranu- 
ate tumour) at the middle on each side, in the centre 
with an elliptical smooth area. Chloroplasts axile, 
with one central pjrrenoid. 

Zygospore imknown. 

Length 20/*; breadth 19 fi ; breadth of isthmus Tfi; 
thickness II '5 ft. 

Walks. — Capel Curig and Yr Orsedd, Carnar\-ou- 
Bhire! 

iREr.ANo. — Near Westport, Mayo ! 

Qeogr. Diairibntiou. — Brazil. 

Tliia species appears to be distinct from C. piuiclvlatum hy 
reaeon of its loss numerous grauules and the bigranulate 
central nroa of the sfmicolls. It is also considerably smaller. 

Forma Bubrectangnlaris /. vor. (Pi. LXXXV, fig. 7.) 

Semicells subrectangular, apical angles rather more 
rounded than the basal angles ; granulation as in the 
type. 

Length 24 ft ; breadtli 21 fi ; breadth of istlimus (i /i; 
thickness 13 /i. 

Scotland. — Harris, Outer Hebrides ! 

Tho Desmiil described and figured by Haciborski {in 
' SpvRW. Koni. Fizjj. Akad. Uniiej. Krakow.' xi.\, 1884, p. 12 
(sep,),t. ], f, 4) as C. poloniciim appears to be intermediate 
in clinracter between C.puncftilalum and C. bi]}nnclatnm, but 
Kaciborski's " epccies " requires accurate investigation. 



101. Cosmarium bipapillatiun AVest &, G. S. West. 
(PI. LXXXV, fig. 8.) 

f(.»rn.in'iim Boetkii AVille subsp. fci>oj.i[lo(uiii Wpst, Al^;. W. Ii-elanJ, 

IWia. l>. 157. t. ai, f. U; Koi-.lst. Index Desui. IWtU, p. IW. 
('. hi,..;>itU,l«m Wost A O. S. West, Kl-w Brit. Fi-eshw, Alj;. 1894, p. 7. 
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Cells small, a little longer than broad, deeply con- 
stricted, sinus narrowly linear ; semicells pyramidate- 
trapezif orm, basal angles rounded, apical angles obtuse, 
sides convex and 5-undulate, apex truncate and 4- 
undulate, with two series of small granules within the 
margin (outer series of 13 granules, inner series inter- 
rupted and only of 7 granules), with two prominent 
granules (vertically disposed) in the centre of the 
semicell just above the isthmus. Side view of semi- 
cell elliptic-subcircular, with two almost papillate 
granules at each side near the base. Vertical view 
elliptic, with a prominent granule at the middle on 
each side. 

Zj^gospore unknown. 

Length 34 /x ; breadth 28 fx ; breadth of isthmus 9 ft ; 
thickness 17 ft. 

Ireland. — Creggan Lough, Gralway ! 

This little Desmid is distinguished from C. bipunctatum by 
the form of its semicells and by the two longitudinally placed 
granules just above the isthmus. 

192. Cosmarium distichum Nordst. 
(PI. LXXXVII, fig. 18.) 

Cosmarium distichum Nordst. in Botan. Notis. 1887, p. 160; Freshw. Alg. 

N. Zeal. 1888, p. 51, t. 5, f . 16 ; De Toni, SyU. Alg. 1889, p. 1051 ; Nordst. 

Index Desm. 1896, p. 111. 
Ursinella disticha Kuntze, Bevis. gen. plant. 1891, p. 924. 

Cells small, a little longer than broad, very deeply 
constricted, sinus linear ; semicells transversely sub- 
rectangular-elliptic, basal angles subrectangular, sides 
convex 6-undulate-crenate, apical angles rounded, 
apex widely truncate and smooth, with 7 granules in 
the centre (six rather distant peripheral granules sur- 
rounding one central granule). Side view of semicell 
subcircular, slightly flattened at the apex, sides with 
4 granules, and with two converging series of granules 
(one starting from each of the upper marginal granules) 
extending downwards to just above the isthmus. 
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Vertical view broadly elliptic, with three granules at 
the middle on each side and 2 just within, also witli 
two short, rathei- distant series (of 4 granules each) 
extending inwards from each pole ; cell-wall punctate. 

Zygospore unknown. 

Length 38-40/*; breadth 28-35/*; breadth at base 
of semicells about 26-28 jn; breadth of apex 24/i; 
breadth of isthmus 1 /x ; thickness 24 /j.. 

ENGLAND. — Near Bowness, Westmoreland I 

Wales. — Capel Curig, Carnarvonshire ! 

Gf'ogr. Distrihution. — Galicia in Austria (var.). 
Australia (var.). New Zealand. 

Nordatedt regards this speciea as perhaps nearest to 
C. monomazuin Lund, and C, cnntatum Ralfa (consult pp. 139 
and 140) owing to the double series of marginul granules, 
but the semicells are of rather different form and the granidea 
are absent from the flatteued xpex. 



103. Cosmarium quinarium Lund. 
(PI. LXXXV, figs. 0, 10.) 

Coimarium qjiina-riuai Land. Desm, Sayc. 1871, p. 28, t. 2, t. U ; LBgerb. 
Bidr. Amt^rik. DeBm.-fl. 1885, p. 236 ; Cooke, Brit. Desm. 1H8T. p. 114, 
t. 40, f. 7 [figure bad] ; De Toni, Syll. Alg. 18S0, p. lOU ; West, Alg, 
N. Wales, 1890, p. 290 1 Ala. W. Ireland, 1892, p. 1GB; Alff. Engl. Lake 
DiBtr. 1S92, p. 728 1 Eoy i B\m. Scolt. Deam. ISO*, p. !73i Kordat. 
Index Deani. 1890, p. 219 ; West Ik, G. S. Weat, Al^. S. England, 1H97, 
p. 490 : a. S. Weet. Alga-fl. Cambr. 1899, p. 218 ; West & G. S. Wert, 
Alga-fl, Torts. 1900, p. 76; Alg. N. Iretnnd, 1902, p. 39. 

Vriinella guinaria Eiintze, Eevis. gen. plant. 1891, p. 925. 

Cells somewhat small, subhexagonal in general out- 
liue, about 1^ times as long as broad, deeply con- 
stricted, sinua narrowly linear with a slightly dilated 
extremity ; seinicells broadly pyramid ate-truncate, 
basal angles obtuse, apical angles rounded, sides 
convex, apex truncate, margin furnished with 11^15 
acute granules which give it an acutely undulate 
character, with a series of 10 acute or rounded 
granules just within the margin, and with 5 large 
granules in the centre disposed in two transverse 
series, 3 in the upper series and 2 in the lower series, 
with about 3 pnnctTdations between them. Side view 
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of semicell circular, with three acute granules at each 
side. Vertical view elliptic and granulate except for 
a smooth area in the centre, granules at the middle on 
each side larger and more prominent, marginal granules 
acute. Chloroplasts axile, with two pyrenoids. 

Zygospore unknown. 

Length 39-42 jx; breadth 33-34-5 ft; breadth of 
isthmus 9*5-11 /i ; thickness 22-23 ft. 

England. — Brothers' Water and near Bovvness, 
Westmoreland ! Mickle Fell and Pilmoor, N. Yorks ! 
Near Ely, Cambridgeshire ! Near Chapel Wood, 
Surrey ! New Forest, Hants ! 

Wales. — Capel Curig and Llyn-y-cwm-ffynon, Car- 
narvonshire ! 

Scotland. — Rhiconich, Sutherland ! Near Dinnet, 
Aberdeen (Roy Sf Bissetf). Lewis and Harris, Outer 
Hebrides ! 

Ireland. — Loughs Cloncarney and Darragh, Done- 
gal ! Ballynahinch, Loughs Creggan and Shannacloon- 
tippen, Galway ! Kenmare and near Lough Brin, 
Kerry ! 

Geogr. Distribution. — France. Norway. Sweden. 
Bengal (var.). United States. 

C, quinarium is a characteristic species with a wide British 
distribution. Its marginal granulation is of a similar nature 
to that of C Boeckiij but the semicells are more trapezoid, 
and the granulation within the margin and at the centre is 
very different. 

Forma irregularis Nordst. 

C. quinarium Lund, forma irregularis Nordst. Norges Desm. 1873, p. 13; 
Roy. & Bias. Scott. Desm. 1894, p. 173. 

Semicells with 5-9 central granules disposed in an 
irregular manner ; other characters as in the type. 

Scotland. — Loch Ruthven, Inverness {Boy ^ 
Bissett). 

Geogr. Distribution. — Norway. 

This form may possibly have as wide a distribution as the 
type, but we have never observed it. 
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104. Coemarium subtrinodulum "West & G. S. West. 



(PI. XCI, fig. 9.) 



Cells rather under medium size, a little longer than 
broadj very deeply constricted, sinus narrowly linear 
witli a dilated extremity ; semicells transversely 
pyramidate-obtong, basal angles obtuse, apical angles 
rouuded, sides (including supenor angles) with 3-4 
rather distant undulations or nodulations, apex wide 
and slightly convex ; with 3 small tumours in the 
centre of the semicells, subtransversely disposed, each 
tumour surrounded by a ring of small scrobiculationa, 
and also with other minute scattered scrobiculations 
(or punctulations) round about. Vertical view elliptic, 
poles undulate, with a slight trinodulose inflation at 
the middle on each side. Cell-wall thick. 

Zygospore unknown. 

Length 47'.5 /i ; breadth 39 ii; breadth of isthmus 
11*5 /i ; thickness 27 /x. 

EsGLANP. — Near Bowness, Westmoreland ! 

This species stands nearest to C trinodtilnm Nordst. (' Alg. 
et Ciiar.' I, 1880, p. 5, t. 1, f . 4), but differs in the disposition 
of the nodules in tlie upper part of the margin of the semi- 
cella, in the more rounded basal angles, iu the general arrange- 
ment of the central tumours (with their accompanying scro- 
biculations), in the inflated vertical view, and the thickened 
cell- wall. 



105. Cosmarium fastidiosum West & G. S. West. 
(PI. LXXXV, fig. 11.) 



Cells small, a little longer than broad, deeply con- 
stricted, sinus narrowly linear with a slightly dilated 
extremity ; semicells trapeziform -semicircular, basal 
angles rounded, sides convex and 7-8 granulate 
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(granules acute), apex broadly truncate (very slightly 
convex) and smooth, with a number of minute scattered 
granules within both lateral and apical margins, and 
with 3 or 4 larger flattened granules in the centre. 
Side view subcircular. Vertical view elliptic, minutely 
granulate except for a smooth central area, and with 
three large flattened granules at the middle on each 
side. Chloroplasts axile with a large central pyrenoid. 

Zygospore unknown. 

Length 37-38-5 iu; breadth 33-36 /n; breadth of 
isthmus 11 iu ; thickness 21 /i. 

England. — Near Goring, S.E. Oxfordshire ! 

This Desmid was frequent among other AlgaB in a small 
pond near Goring in Oxfordshire. It should be carefully 
compared with C piuictuhiticm var. sicbpicnctulatum and with 
C. hoeckiiy from both of which it can be distinguished without 
difficulty. 



196. Cosmarium Kjellmani Wille. 
(PI. LXXXV, fig. 13.) 

Cosmai-ium Kjellmani Wille, Ferskv. Alg. Nov. Semlj. 1879, p. 42, t. 12, 
f. 31 ; ? WoUe, Desni. U. S. 1884, p. 87, t. 49, f. 19-21 ; Cooke, Brit. 
Desm. 1887, p. 113, t. 42, f. 11; De Toni, Syll. Alg. 1889, p. 1026; 
West, Alg. W. Ireland, 1892, p. 158 ; Roy & Biss. Scott. Desm. 1894, 
p. 104; Nordst. Index Desm. 1896, p. 152 ; West & G. S. West, Alga-fl. 
Yorks. 1900, p. 76. 

IJrsinella Kjellmani Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells small, as long as broad, deeply constricted, 
sinus narrowly linear with a slightly dilated extremity; 
semicells widely truncate-pyramidate or trapeziform- 
subsemicircular, basal angles obtuse, sides convex and 
strongly converging upwards from a broad base to a 
somewhat narrow apex, apical angles not rounded, 
apex truncate and straight ; cell-wall minutely granu- 
late, about 6 granules showing on each lateral margin 
and 5 or G at the apical margin, granules within the 
margin radially arranged, with a tumour in the centre 
furnished with 5 vertical series of granules. Side 
view of semicell ovate, with a granulated tumour near 
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the base on eacli side, upjK-r part of sides retu&e, apex 
grauulate. Vertical view iiarrowlr elliptic, with 
granutat« poles, and Trith a 5-granulate tumour at the 
middle ou each side. Chloroplasts axile, with a central 
pyretioid. 

Zygospore unknonii. 

Length 28 /i; breadth 28 /i.; breadth of isthmus it /it; 
thickucss IS /i; breadth of ajits 10 fx. 

ExGi,A.VD. — S'ear Bowness, Westmoreland {Bissett), 
Rombald'3 Moor aud aljove Eldwick, W. Yorks! Near 
the Moorcock Inn, N. Yorks! Delamere, Cheshire 
(Ri'if). Leicestershire {Bot/). 

Sc'Ti^^xii. — Dalbagie near Ballater, and Slewdnini, 
Aberdeen (Ho;/ If Bisaett). 

Ib£L.iND. — Near Lougli Brin, Keny ! 

G''ogr. Distribution.— France. Galicia in Austria 
(var.). Nova Zembla. Greenland. Siberia. United 
States (?). 

This noftU Bpecies ia iu its typical form very characteri&lic. 
It shoald ho compared with CuninariuM aubcrenutum and C. 
tuhrMHninm furrnii minor. 



Var. omatum Wille. (PI. LXXXV, fig. U.) 

C, KjVHiMuni Willf VHr. o™.i/«m Wille, Ffrskv. \\g. Xov. Semlj. 1ST9, 
p. 42,t. 12, f. 32] Bor)^ in Uotnn. Xotis. Ihlli, p. 59 ; West, Alg. W. 
Irebind, 1NU2, p. 15K) Boive, Hixsa-v. Chlor. Archaug. 1604, p. 30 1 
Beitrajiu Alg. Schwt-dwi, ISO*!, p. il tonaa.'_. 

A little smaller than the type, with a slightly open 
sinii-s, hiteral margins with 3— i small bidenticulate (or 
einargiiiate) warts replacing the normal simple grannies, 
generally Avith one or two simple fi;rannles at the basal 
angles, central tumour with 4 or 5 vertical series of 
small granules. Side and vertical views relatively 
stouter. Cliloroi)Iasts with one ]»vrenoid. 

Length 21-2() ,, ; breadth 20-24 ^. ; breadth of 
isthmus (j"0-!) ti ; thickness l-j-lfi/i. 

][(Ki,AXi). — Atliry Lougli, Galway ! 

(.li'i'tji: Difftribntiitii. — Sweden. X. Russia, Nova 
Zembla. Japan. 
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This variety is distinguished by the bidenticulate creiiations 
of the lateral margins, and in this respect it closely resembles 
C. siihcrenatum var. divaricatiim Wille and C subcostatum 
forma minor W. & G. S. West. It appears to be a connecting- 
form between C. Kjellmani and C. suhcrenatum, 

Var. grande Wille. (PI. LXXXV, fig. 15.) 

C KjeUmani subsp. grande Wille, Ferskv. Alg. Nov. Semlj. 1879, p. 43, 
t.'l2, f. 33; Boldt, Desm. Grdnland, 1888. p. 24; Borge, Siber. Chlor. 
1891, p. 13; Roy & Biss. Scott. Desm. 1894, p. 104; West & G. S. 
West, Alg. S. England, 1897, p. 489 ; Alga-fl. Yorks. 1900, p. 76 ; B5rg. 
Freshw. Alg. Faeroes, 1901, p. 227 ; West & G. S. West, Scott. Freshw. 
Plankton, 1, 1903, p. 527. 

Larger than the type, with the semicells proportion- 
ately a little higher, with relatively more granules 
(about 8 marginal on each side) ; granules forming 
the 5 vertical series covering the central tumour more 
pronounced ; chloroplasts with two pyrenoids. 

Length 45-52 /x ; breadth 40-47 /x ; breadth of isth- 
mus 13-16 /x; thickness 18-26 /x. 

ExGLAXD. — Baildon Moor, W. Yorks! Ranmore 
Common, Surrey ! 

ScoTf.AXD. — Bourtie, Aberdeen (Roi/ Sf Bissett), 
Plankton of Loch Laxadale, Harris, Outer Hebrides ! 

Geogr. Distribution. — Bornholm. Faeroes. Nova 
Zembla. Greenland. Siberia. 

This variety is distinguished by its larger size, its propor- 
tionately longer cells, and the two pyrenoids in each chloro- 
plast. We do not attach too much importance to the latter 
character, even though the type form of C. Kjellmani has 
only one central pyrenoid in each semicell. The larger size 
of the cell may possibly account for the duplication of the 
pyrenoids. 

197. Cosmarimn humile (Gay) Nordst. 
(PI. LXXXV, figs. 16-18.) 

Euastrum {Cosmarium) celatum Gay, Monogr. loc. Conj. Montpellier, 1884, 
p. 59, t. 1, f. 17. [This is not C. cxlatum Ealfs, 1848.] 

Euastrum {Cosmarium) humile Gay, Note Conj. du midi de France, 1884, 
p. 336. 

Cosmarium humile (Gay) Nordst. in De Toni, Syll. Alg. 1889, p. 966 j 
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Schmidle, Beitr. alp. Alg. 1S95. p. 3S9i West t G. S. West, Alga-fl. 
York!. 1900, p. 77 ■, AJr. S. Iroland. 1902. p. 37 : Seott. Freshw. Plank- 
ton, I, 1903, p. 527 : Freshw. Alic- Orkneys and Shetland^, 1905, p. S); 
Fnrtlier Contrib. Freahw. Plankton Scottiah Loche, 1905,-p- *** ; Comp. 

Study Plwikton IrUh Lakes, 1908, p. 85. 
Urtinella humilii Kuntze, Bevia. gen. plant. IS91, p. 024. 

Cells very small, slightly longer tbau broad, very 
deeply constricted, sinus narrowly linear with a very 
slightly dilated extremity ; semicells trapeziform, 
broader at the base than at the apex, basal angles 
scarcely rounded, lower part of sides convex and 3- 
nndulate, upper part retuse, apical angles very slightly 
outstanding and retuse-einarginate, apex broadly 
truncate and 2— t-undiilate, witli a few small irregularly 
scattered granules within the margins, sometimes 
grouped in twos or threes, and with a single relatively 
large granule in the centre. Side view of semicell 
subcircular with a flattened granule just below the 
middle on each side. Vertical view eUiptic, with a 
flattened granule at the middle on each side. Chloro- 
plasts axile, with a single central pyrenoid. 

Zygospore unknown. 

Length 13--i-15--i ^; breadth 12-b-Vifi; breadth of 
isthmus 4—5 fi ; thickness 8~8'0 /x. 

England. — Cumberland ! AVestmoreland ! AV. and 
N. Yorks ! Lincolnshire ! Cambridgeshire ! Surrey ! 
Hants ! Devon ! Cornwall ! 

AValks. — Capel Curig, Llyn-y-cwm-ffynon, Llyn 
Idwal, and Glyder Fach, Carnarvonshire ! Dolgelly, 
Merioneth ! 

Scotland. — Rhiconich, Sutherland ! Inverness (and 
Skye) ! Perth ! Common in Lewis and Harris, 
Outer Hebrides ! Orkneys ! Shetlands ! 

InELAXD. — Donegal ! Galway ! Armagh ! Down ! 
Lough Neagh ! Londonderry ! Plankton of the 
lakes of Mayo and Galway ! 

Geofjr. Dlxfrihiitioii. — France. Switzerland. Ger- 
many. Galicia in Austria. 

C. hmnile is one of the most widely distributed and 
cliaracteristic Britisli species of the genus. It has a most 



COSMAEIUM. 223 

distinctive form, but its granulation is very variable. 
Scarcely two individuals can be found with precisely the 
same disposition of granules, and in all cases the granulation 
is somewhat indistinct. Much confusion has existed concern- 
ing the different forms frequently met with, and Schmidle 
was the first to point out the close aflSnityof certain so-called 
" species " which he afterwards grouped under C humile. 

We find C humile mostly in large ditches, and at the 
weedy margins of large ponds and lakes. It occurs very 
rarely among submerged Sphagnum, but is frequent in the 
plankton of certain of the British lakes. 

Var. striatum (Boldt) Schmidle. (PI. LXXXV, figs. 

21, 22.) 

Cosmarium striatum Boldt, Siber. Chlorophy. 1885, p. 104, t. 5, f . 9 ; Deam. 

Gr5nland, 1888, p. 14 ; Do Toni, Syll. Alg. 1889, p. 940 ; Andersa. Sverig. 

Chlor. 1890, p. 15 ; West, Alg. N. Wales, 1890, p. 289 ; Ltttkem. Deam. 

Attersees, 1893, p. 553 ; Roy & Biss. Scott. Desm. 1894, p. 175 ; Nordst. 

Index Desm. 1896, p. 241 ; West & G. S. West, Desm. Singapore, 1897, 

p. 164; Him, Desm. Finnland, 1903, p. 13; Larsen, Freshw. Alg. E. 

Greenland, 1904, p. 89. 
Ursinella striata Kuntze, Bevis. gen. plant. 1891, p. 925. 
Cosmarium humile (Gay) Nordst. var. striatum (Boldt) Schmidle, Beitr. 

alp. Alg. 1895, p. 389 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 77 ; 

Borge, Beitriige Alg. Schweden, 1906, p. 34. 

Cells without granules, apical angles of semicells not 
emarginate, with no granule in the centre of the semi- 
cells. 

Length 12'5-16/x; breadth 12-17 /x,; breadth of 
isthmus 4-5 /x ; thickness 6-12 fi. 

England. — Pilmoor, N. Yorks ! Delamere, Cheshire 
(Rot/). Enbridge Lake, Hants {Roy). New Forest, 
Hants ! 

Wales. — Glyder Fawr, Carnarvonshire (Roy). Llyn 
Coron, Anglesey ! 

Scotland. — Aberdeen and Kincardine {Roy ^• 
Bis.'^ett). 

Geor/r, Distribution. — Germany. Austria. Galicia in 
Austria (var.). Norway. Sweden. Finland. Faeroes. 
Siberia. Singapore. United States. Patagonia. 

This variety is distinguished by its rounded apical angles 
and by tlie complete absence of granules. The apex is undu- 
late exactly as in the type. 
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Var. tnbstiutam (Xortist.) Schmidle. (PL LXXXV, 

977. tMML 31. f^ UliLle.)iWMt,Als. W.Inl»l.l9B3,p.lW: Afc- 
E««t[*k* Iftttr f*e.p.TaR) Boy 4 8^^ SaoU. Dmk. UM. >^ ITS: 
Hi/fUi. laiirrt Itam. US6, p^ M? ; Ve« A O. & Vm(. A%. 3. rMhml. 

C.t«m£' <a>T) KoriM. nr a-Mr^ri** (9««hD Sdt^Oe. Beitr. alp. 
AlK. Uat.r-M»i W. i O S. Wot. Ale»^ TsrtK IWO, B.77: Alf. 
K. IrAw). mi pi. «7; RMb*. AI;- OttaiTi aail AttkadB. tSOfi. 
puS); Borf^ BaM«e Alg. Sc&vcden, ISC«^p.»4. 

Cell* oommonly larger than in the type, lower parts 
of sides of semicells retuse, apical augles rounded, apex 
without undulations but with two series of granules 
within the margin, granules within the sides more clus- 
tered and re3tricte<l. 

Length 17-2«fi; breadth 1^24-^; breadth o£ 
wthmui ^S ft ; thickness Il-14fi. 

EsoLAXn.— CtimijerlaDd ! Westmoreland I W., S"., 
and E. Yorks I Lincolnshire ! Cambridgeshire ! 
Oxfordshire ! Surrey ! Hants ! Devon ! Cornwall I 

"Walks. — Llyn Ogwen, Llyn BodgTnwT,'dd, and Llyn- 
an-afon, Carnarvonshire ! 

SroTLAN'D, — Rhiconich, Sutherland ! Craig-an- 
Lochan, Perth I Cnmbrae, Ayr I Orkneys I Slietlands ! 

IrtKi.AXD. — Donegal I Mayo I Gahvay ! Kerrv ! 

f!i'.(iili\ Di^trihiifiiiii. — Germany. Galicia in Austria. 
Sweden. Patagonia. 

TliiH variety iliffers from the type in the retuse lower parts 
of tlie lateral margins of the setiiicells, in the rounded angles, 
and in the different and more restricted disposition of the 
granules. 

Var. danicum (Burg.) Schmidle. (PI. LXXXV, 
fig. 19.) 

Coimariuiii dnnifum Bilrg. Homholm. Di-giii.-H. 1SS9, p. 145, t. fi. f . 6 j 
l(r,r({0, SilHHW. Chlnr. Archfiin;. 18Ut, p. 2(i ; Koy A Biss. Scott. Desm. 
1H1I4, p, V, ; Niinlrtt. Indpx Deaiii. \nm, p. 97. 

C. humiU (Onyl Nnrcist. vnr. rinnifiiiii (Bftr^.i Schiiiidlf. Bcitr. alp. Aljj. 
lNfl.-|. p. :iHi(. 

Lower parts of sides of semicells retuse, apical 
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angles slightly rounded and not projecting; granulation 
not fundamentally diflFerent from that of the type. 

Length 15-16 /ii ; breadth 14-14*5 fi ; breadth of 
isthmus 5 ju ; thickness 8*5 ^. 

ScoTLAXD. — Near Alford, Aberdeenshire {Hoy Sf 

(reofjr, Disfribnfioii, — Germany. Denmark (Born- 
liolm). iST. Russia. Iceland. 

Var. glabrum Gutw. (PL LXXXV, figs. 23, 24.) 

Cosmarimn humile (Gay) Nordst. var. glahrum Gutw. in Nuova Notarisia, 
1S92, p. 21; Flor. Glonow Galic. 1892, p. 132, t. 3, f. 14; Schmidle, 
Beitr. alp. Alg. 1895, p. 389 [" glahratum"] ; West & G. S. West, Alg. 
X. Ireland, 1902, p. 37. 

Outline of semicells as in the type; central granule 
present but the rest of the cell- wall destitute of 
granules. 

Length 14*5-1 8*4 /x; breadth 13 '3-16 /x; breadth of 
isthmus 4*2-4'6/x ; thickness 9*5-12 /x. 

England. — Westmoreland ! W. and N. Yorks ! 
Surrey ! Hants ! Devon ! Cornwall ! 

Scotland. — Sutherland ! 

Ireland. — Common in Galway and Mayo ! Lough 
Gartan, Donegal ! 

Geofjr, Distrihiifion, — Galicia in Austria. Sweden. 

198. Cosmarium Blyttii Wille. 
(PL LXXXVI, figs. 1-4.) 

Cos})uirium Blyttii Wille, Norges Ferskv. Alg. 1880, p. 25, t. 1, f. 7; 
? WoUe, Desrn. U. S. 1884, p. 87, t. 19, f. 31-33 ; Nordst. Desm. 
Gronl. 1885, p. 8, t. 7, f. 4 [forma] ; Freshw. Alg. N. Zeal. 1888, p. 49 ; 
De Toni, Syll. Alg. 1889, p. 1013 ; West, Alg. N. Wales, 1890, p. 289 ; 
Freshw. Alg. Maine II, 1891, p. 355; Alg. W. Ireland, 1892, p. 154; 
Alg. Engl. Lake Distr. 1892, p. 727 ; Roy & Biss. Scott. Desm. 1894, 
p. 42 ; West & G. S. West, Alg. Madag. 1895, p. 64 ; Nordst. Index 
Desm. 1896, p. 63 ; West & G. S. West, Welw. Afric. Freshw. Alg. 1897, 
p. 122 ; Alg. S. England, 1897, p. 489 ; Schmidle, Ost-Afrika Desm. 
1S98, p. 28 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 77 ; Freshw, 
Chlorophy Koh Chang, 1901, p. 174 [inclus. f . minor] ; Alg. N. Ireland, 
1902, p. 38 ; Freshw. Alg. Ceylon, 1902, p. 172 ; Freshw. Alg. Orkneys 
and Shetlands, 1905, p. 20 ; Further Contrib. Plankton Scott. Lochs, 
1905, p. 484 ; Borge, Beitrage Alg. Schweden, 1906, p. 34 ; G. S. West, 
Alg. Third Tanganyika Expedit. 1907, p. 121. 

Ursinella Blyttii Kiintze, Revis. gen. plant. 1891, p. 924. 

VOL. III. 15 
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Cells Terr sbmH, sligbthr longer than broad, verv 
deeply consrricted. siniis narrowlv linear ; setnicellii 
trapexifomi-seinicirctJar, Itasal angles sabrectaDgiilar, 
sides commonlv 4-on?naie tmcluding the basal and 
apical angle?), with the third crenation from the Imae 
nsuallr eiaargtnate and often wiih a tvto^e-emarginate 
basal crenation, apex truncate and 4-crenate (including- 
the tnro upper lateral crenaiionsi, iriih one or two 
aeries of small jsraoules within the marginal ci"eua- 
tions, and with a subpapillate granule in the centre. 
Side view of semicetl subcircular from a flattened base, 
with a well-marked granule at the middle on each 
side. Vertical view elliptic or rather narrowly elliptic, 
with a prominent granide at the middle on each side. 
Chloroplasts axile, with one central pyrcnoid. 

Zygospore unknown. 

Length 10-19 /t; breadth 7-l<>fi; breadth of isthmus 
2"8-o"5/t; thickness 8-11 /i. 

EsGLAXt'. — Harrop Tarn, Cumberland! Helvellyn, 
Westmoreland, at 2400 ft. (a small form) I Cockett 
Mow near Gigglei^wick, and Cragg A'ale towards 
Blackstone Edge, W. Yorks 1 ilickle and Cronklej 
Fotls, X. York? ! Skijnvitli Common, E. Yorks ! 
Bisley and Tliursley Commons, Sui-rev I Hants (fini/). 

Walks. — Capel Curig, Llyn Padani, Llyii-y-cwni- 
ffynon, and Llyn -an -af on, Cai-narvonsliive ! 

Scotland. — Sutherland !, Ros;;, Inverness 1, Aber- 
deen !, Kincardine, Artrytl (!Mu]l i, Fife (l'"i/ A' 
likxfti). Kirkcudbritrht':' Lewis ami Harris, Outer 
Hebrides ! Orkneys ' 

IiiKLAXii. — Donegal I ifayo '. Galway 1 Kerry ! 
Down ! 

fieofjy. Dlftrihiiticii. — France. Germany. Austria. 
Galicia in Austria. Xorway. Sweden. Bondiolm. 
(Jreenland. (.'etitral Cliina. t'eylon. Siam. Australia 
(form). New Zealand, ^Madagascar. Central and 
K. Africa. United States. 

C. BhjiHi is oiiL' (if tlie snmllest niiJ most characteristio of 
the roagli species of Covmartum. It ims a very wide ilistri- 
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bution in the British Islands, occurring mostly in bogs and at 
the weedy margins of lakes. It exhibits considerable varia- 
tion in the crenation of the lateral margins of the semicells 
and in the extent of the granulation. We have not attempted 
to discriminate between those forms exhibiting only minor 
difFerences, as so many intermediate states exist. 

Var. Nov8B-Sylv8B West & G. S. West. (PI. LXXXVI, 

figs. 5, 6.) 

C. Blyttii WiUe var. Novse-Sylvse West & G. S. West, Alg. S. England, 
1897, p. 489, t. 6, f . 10. 

Cells a little larger, often more or less oblong-sub- 
rectangular, lateral crenations more prominent and 
truncate, usually with only one series of granules 
within the margin, and with an arc of 4 small granules 
on the lower side of the central granule. 

Length 20*5-22 /x; breadth 17'5-19/x,; breadth of 
isthiims 5*5 /x; thickness 10 /x. 

England. — New Forest, Hants ! 

This variety occurred in abundance in one of the Sphagnum- 
hogs of the New Forest. It should be compared with C 
Blyttii subsp. Hoffii Borg. (' Bornholm. Desm.-fl.^ 1889, p. 144, 
t. 6, f. 5), from which it differs in being proportionately 
longer, in its more pronounced lateral crenations, and in the 
central granules of the semicells. 

199. Cosmarimn sexnotatmn Gutw. 
(PL LXXXVI, fig. 7.) 

Cosmarium sexnotatum Gutw. in Nuova Notarisia, 1892, p. 19; Flor. 
Glonow Galic. 1892, p. 125, t. 3, f . 7. 

Cells small, almost 1^ times as long as broad, 
deeply constricted, sinus narrowly linear ; semicells 
subsemicircular with a flat base, basal angles sub- 
rectangular, sides convex and 4-crenate, apex sub- 
truncate (slightly convex) and 4-crenate, with a single 
series of small granules within the margin, and with 
an interrupted inner series consisting of 3 within the 
apex and 3 within each lateral margin, in the centre 
above and rather close to the isthmus T\4th a transverse 
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row of 3 Tertically elongated granules. Side view of 
semicell snbcircniar. Vertical view elliptic or sub- 
rhomboid -elliptic, ruarginB granulate, the o granules 
at the middle on each side more prominent tlian the 
others. Chloroplasts axile, with a central pyrenoid. 

Zygospore unknown. 

Length 25/1; breadth 19^ ; breadth of isthmus op. 

Geogr. Dufrlhiifimt. — Galicia in Austria. 

The typical form of thia species has not been nbserveil troiii 
the British Islan-ls. 

Var. triatriatmn (Liitkem.) Schmidle. (PI. LXXXVT. 
figs. 8, 9.) 

Catnuiriuin Blyttii Wille forma tritirinlum LUtkem. Deam. Attetw^B, 

1893. p. 553, t. 8, f. 6 i Deam. MiUstatteraeoa, 1900, p. Off. 
C, itmolatum Gntw. var. iriilriatam (Ldtkum.) Schniiille, Beitr. alp. Xig. 
1895, p. 45S. 

Semicells pyramidate-trapeziform, with a truncate 
apex, straight or slightly undulate ; one or all of the 
3 elongated central granules divided into two parts, 
generally into a larger and a smaller portion. 

Length 1(5-20^; breadth 14-22 /x; breadtli of isth- 
mus 4-8 /x; thickne.sis 9-14*5/i. 

Wales. — Glyder Fach, Carnarvonshire ! 

Scotland. — Rhiconich, Sutherland! Harris, Outer 
Hebrides ! 

Ireland. — Lough Gartau, Donegal ! Near Ougliter- 
ard, Galway ! 

Geofjr. Distribntiiiii.—A-astTia. Sweden. Roumania. 

Thia variety exhibits considerable variation in size and in 
the details of the central granules. Its chief distinction tVmn 
typical C. nexnotatum is in the pvraniidate form of the semi- 
cells. 

200. Cosmarium Bubcrenatum Hantzsch. 
(PI. LXXXVI, figs. 10-14.) 

CoMnorii(mjufrci'trin(irmHftnt7,BchinRabenh.Alg. INBl.no. 121^: Knlvnh. 
Flor. Europ. AIr. III. 1M6H. p. 164; Nordet. Desm. Arctoa\ IST.'i. [.. :>1, 
t. 6. f. 10-11 ; Dfsni. Itftl. 1H76. p. 3.) ; Wilk, Forskv. AIr. Sin-, ^-iiilj. 
lS7e.p.40; ? Wolle. Deara. U. S. 1S84. p. «4, t. is, f. 6-7, t. HI. f. 20 ; 
BoWt. Siber. Chlorophy. IS85, p. IIW; Hmiag. Prmlr. Alt^'nfl. Blihni. 
1888, p. 201; BoHt, Deam, Gronldtnl, 1888, p, 18; Nordst. Bomh. Desiii. 
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1888, p. 196; De Toni, Syll. Alg. 1889, p. 1000; West, Alg. N. Wales, 
1890, p. 290; Borge, Bidr. Siber. Chlor. 1891, p. 11; West, Alg. W. 
Ireland, 1892, p. 150 ; B5rg. Ferskv. Alg. Ostgrbnl. 1894, p. 14 ; Gutw. 
Flor. Glon. Okolic Tamapola, 1894, p. 95 ; Roy & Biss. Scott. Desm. 
1894, p. 175 ; Nordst. Index Desm. 1896, p. 244 ; West & G. S. West, 
Alg. S. England, 1896, p. 488 ; Some Desm. U. S. 1898, p. 304; Schmidle, 
Lappmark Siisswasseralgen, 1898, p. 36; West & G. S. West, Alga-fl. 
Yorks. 1900, p. 70 ; Borg. Freshw. Alg. Faeroes, 1901, p. 227 ; West & 
G. S. West, Alg. N. Ireland, 1902, p. 37; Larsen, Freshw. Alg. E. 
Greenland, 1904, p. 89 ; West & G. S. West, Freshw. Alg. Orkneys and 
Shetlands, 1905, p. 18 ; Borge, Beitrage Algen Schweden, 1906, p. 34. 

Ursxnella suhcrenata Kuntze, Bevis. gen. plant. 1891, p. 925. 

Cosmarium costatum Nordst., forma Gutw. Flor. glonowGalic. 1892, p. 130, 
t. 3, f. 12. 

C. Boldtianum Gutw. Flor. Glon. Okolic Tamapola, 1894, p. 100, t. 3, 
f. 36. 

C. subreniforme Nordst. forma ? Schmidle, Lappmark Susswasseralgen, 
1898, p. 41, t. 2, f. 9. 

Cells small, a little longer than broad, deeply con- 
stricted, sinus narrowly linear; semicells subsemicir- 
cuiar with a truncate apex, basal angles more or less 
subrectangular, sides 4-6 (commonly 5)-crenate, upper 
crenations slightly larger than lower crenations, apex 
4 (more rarely 5)-crenate, generally with minute 
binate granules immediately within each crenation 
(except the one or two basal ones), and within these 
with one or two series of minute granules disposed 
both radially and concentrically, with a broad flattened 
tumour in the centre above the isthmus furnished with 
5-7 vertical series of granules (3-6 granules in each 
series). Side view of semicell ovate from a broad base, 
apex truncate, upper parts of sides retuse. Vertical 
view elliptic, with a broad tumour on each side fur- 
nished with about 5 very distinct granules, poles 
rounded or truncate. Chloroplasts axile, one in each 
semicell with a single central pyrenoid. 

Zygospore globose, furnished with short, scattered 
spines, each arising from a conical base, and with an 
emarginate or slightly furcate apex. 

Length 23-37 /x.; breadth 18-30 /x; breadth of isth- 
mus 8-14 /x; thickness 12-19 /Lt; diam. zygosp. without 
spines 32-35 fi; length of spines 8-10 /x. 

England. — W. and N. Yorks ! Essex ! Middlesex ! 
Surrey ! Hants (i?o//). Cornwall ! 
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Wales. — Snowdon I, Penygwryd {Roij), Llyn-y- 
cwm-fEynon !, and Yr Orsedd !, Carnarvonshire. 

Scotland. — Ross, Inverness!, Banff, Aberdeen, 
Kincardine, Forfar !, Perth ! {Roy Sf Bissett). Dum- 
biirton ! Cumbrre ! Orkneys I Shetlanda 1 Lewis, 
Outer Hebrides I 

Ireland. — Donegal ! Muckross, Carrantuohil], and 
Cloonee Lough, Kerry 1 Down (up to 2000 ft.) 1 

Geogr. Dislrihutum. — France. Germany. Galicia 
in Austria. Italy. Spain. Norway, Sweden, Born- 
holn], Finland. Poland. N, Russia, Faeroes. Ice- 
land. Nova Zembla. Franz Joseph Land. Spitz- 
bergen, Greenland. Siberia, Manchuria. Sumatra. 
E. and Centra! Africa. United States. Ecuador. 
Uruguay. Patagonia. 

This species has in the past beer much confused with other 
more or less closely allied DeBmids, and it has most probably 
a wider distribution than is indicated by its recorded localities. 
It is distiiigaished from C. crevnhim Balfs by its propor- 
tionately wider and less rectangular semicells, by its larger 
nnnibei" '>f crenations, and by tlie more evident graualatioD, 
especially of the central tumour. It should also be com- 
pared with C. linbcoslafrim var. Beckii, from which it differs 
ill the form of its semicells, its more rounded crenations, 
and in the nature of the granulation of its central tumour. 

Nordstedt has described and figured a trigonal variety 
(var. triquetrum Nordst.) from Spitzbergen. 

We give a figure of a reduced form in which the granula- 
tion of the central tumonr was largely wanting (PI. LXXXVI, 
fig. 15). 

Zygospores of C. suhcrenalum were observed by L. N. 
Johnson from Arlington, Massachussets, U, S, A. 

Var. divaricatum Wille. (PI. LXXXVI, figs. 16-18.) 

C. lufiT'-niidini Hantzsoh var. diiaHcahtm Wille. Ferekr. Alg. Not. Sinnlj. 
1S7B, p. 4i:i, t. 12. f. 27: Boldt, Deam. GrBnlaml, 1&R9, p. 19; Gutw. 
Flor. Glon. Okolic Lwowa, 1891, p. 58 ; West. Alg. W, Ireland, 1892, 
p. 130; Schmidle, Ost-Afrika Deem. 1^, p. 28. 

Semicells with the lateral crenations (except the 
lowest smaller ones) and those at the apical angles 
bidenticulate or truncate-emarginate, central tumour 
furnished ■n-ith 6-8 vertical series of grannies. 
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Length 24-31 fi ; breadth 21-26 [i ; breadth of isth- 
mus 7*5-9-5 /x ; thickness 17-3 9*5 fi. 

Ireland. — Creggan Lough, Galway ! 

Geogr. Distribution. — G-alicia in Austria. Nova 
Zembla. Greenland. E. Africa. 

This variety approaches very closely certain forms of 
C suhcostatum, a species with which it should be very care- 
fully compared. It differs only in its central tumour, which 
is much broader and furnished with 6-8 vertical series of 
granules. There is only one pyrenoid in each chloroplast, but 
the small forms of C suhcostatum have likewise but one 
pyrenoid. 

201. Cosmarium subprotumidum Nordst. 
(PL LXXXVI, figs. 19-21.) 

Cosmarium suhprotumidum Nordst. Desm. Ital. 1876, p. 38, t. 12, f . 14 ; 

De Toni, Syll. Alg. 1889, p. 1010; West, Danish Algae, 1891, p. 420; 

Alg. Engl. Lake Distr. 1892, p. 728 ; Nordst. Index Desm. 1896, p. 246 ; 

West & G. S. West, Alga-fl. Yorks. 1900, p. 77 ; Alg. N. Ireland, 1902, 

p. 39 ; Freshw. Alg. Orkneys and Shetlands, 1905, p. 20; G. S. West, 

Alg. Third Tanganyika Expedit. 1907, p. 121. 
Ursinella suhprotumida Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells small, almost as broad as long, deeply con- 
stricted, sinus narrowly linear ; semicells trapeziform- 
subsemicirciilar, lower third of equal width, upper 
two-thirds strongly narrowed towards the apex, basal 
angles rectangular and scarcely rounded, upwardly 
converging parts of sides with two hollows and a 
median crest, the latter generally retuse or retuse- 
emarginate, apical angles obtuse or more frequently 
obliquely retuse, apex truncate and with two or four 
small undulations between the angles; cell-wall 
furnished with more or less radially arranged 
granules within the margin, generally in pairs just 
within each crenation, but single further away from 
the margin; with a large granulated tumour in the 
centre of the semicell above the isthmus, granules 
arranged in 3 vertical series (4 or 5 granules in each), 
the middle series straight (rarely duplicated) and the 
outer series forming arcs. Side view of semicell ovate, 
with a rounded apex and a large tumour near the base 
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on each side. Vertical view elliptic, with a prominent 
!J-creDulatt tumour at the miildle on each side, t'hlom- 
plfliits exile, one in each semicell, with a cenrral 
pjrenoid. 

Zygospore unkDown. 

Length 24—30 (l ; breadth 22-27 /i ; bi-eadth of isth- 
mus 6-10^; thickness 17-1 8-5 /I. 

EnolanI'. — Brothers' Water, Westmoreland I Stren- 
Ba!l, N. Yorks ! Sutton Park, Warwicks ! 

Wales. — Near Conway, and bog near Llyn Gwynant, 
Carnarvonshire I 

SeoTUNP. - — Skye in Inremess ! Harris, Outer 
Hebridea t Craig-an-Lochan, Perth ! Near Lerwick, 
and in tlie plankton of Loch Bnndister, ShetJands ! 

Irelanti. — Lougli Cloncarney, Donegal ! Battyna- 
hincb and Derryclare Lough, Galway ! 

Oeoi/r. fJixtril'utioii. — (ierniauy. Galicia in Austria. 
Italy. Sweden. Denmark. Central Africa. 

C. Hubprotumvluvi is an uiicoiuiuoii British BpecteH wttb a 
decidofi preference for the weedy margina of lakes and Urge 
ponds. It stands nearest to C. protnmtdtim Noi-dst. (' Desm. 
Spetsb.* 1872, p. 34, t. 7, f. 18), bnt is distinffuished by its 
Monjewliat difftrent lobulation, by the reduction of the 
mnrfitinal grjiniik-M, by thy dilTerent arran^fnient t'f the 
granules aw a whole, and by the less prominent central pro- 
tnberance. It slionld als'o be compared with C. rcxtatum 
Nordst. and with C. Kithalalnm \V. & G. S. West. 

The peripliera! granules rjf C. fubjirofumi<l>nit are generally 
very niinnte a)id not easily discernilile. It is possible to 
observe all stages between slightly retuse and minutely bi- 
grannlate marginal crenations. 

A form was <,bserveil from tht- AVt-st of Ireland (in small 
pools bcl ween Clifdcn ami lionndstone, Galwav ; c/./r West, 
'Alg. W. Irclantl,' 1892, p. 157, t. 2+, i. 21) in wliieh the 
general (.'ninides were nnieli more scattered iind the central 
grannies miicli less distinct than usual (PI. LXXXV 1 . tiir- 22 ; 
length ;i2,,; breadth 25,,; breadth of i^thmns ^'.^/O- 

Vnr. Gregorii (Kov & Bii^.s.) AV. .t G. S. West. 

(IM. LXXXVL figs. 2:3-lV,.) 
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1892, p. 129, t. 3, f. 11 ; Eoy & Bias. Scott. Desm. 1894, p. 102, t. 1, 
f. 11 ; Nordst. Index Desm. 1896, p. 135 ; West & G. S. West, Alg. S. 
England, 1897, p. 489 ; G. S. West, Alga-fl. Cambr. 1899, p. 218. 
C. Gregorii var. papilliferum Gutw. Flor. Glon. Okolic Tamapola, 1894, 

p. 98, t. 3, f . 34. 
C. suhprotumidum Nordst. var. Gregorii (Eoy & Biss.) W. & G. S. West, 
Alga-fl. Yorks. 1900, p. 77 ; Alg. N. Ireland, 1902, p. 39. 

Crenations more distinctly bigranulate than in the 
type, marginal granules sometimes prominent and 
conical in form ; central granules somewhat reduced, 
generally in 3 vertical series of 3-4 granules in each 
series. 

Length 23-29 ^i ; breadth 21-27 /a ; breadth of isth- 
mus 6*3-8 /x; thickness 12-15"5/x. 

England. — Brothers' Water, Westmoreland! Round- 
hay Park, Leeds, W. Yorks I Pilmoor, N. Yorks ! 
Hornsea Mere, E. Yorks ! Sutton, Sutton West Fen, 
and between March and Guyhirne, Cambridgeshire! 
Puttenham Common, Surrey ! Slapton Sands, Devon- 
shire ! 

Scotland. — Iron Hill, Banffshire ; Collieston and 
Castleton, Braemar, Aberdeen ; Loch Lundie, Perth ; 
Wigtown {lioj/ ^' Bissett), 

Ikkland. — Lough Gartan, Donegal 1 Xear Westport 
and near Foxford, Mavo ! 

Grnr/r, TJiitrlbntion, — Galicia in Austria. 

It is quite impossible to separate C\ Gregorii as a species 
distinct from C. ff2ihj)roftimidum, and we imagine that Messrs. 
Roy and J^issett, and also Gutwinski, must have entirely over- 
looked the latter Avhen they published descriptions and figures 
of the former. 

The var. Gregorii differs only in the sliglit reduction of the 
central protul)erance (and its attendant granules) and in the 
more conspicuously bigranulate marginal crenati(Mis. 

Schniidle has recently described an African Desmid under 
the name of '^ C occultum'^ (consult Schmidle, 'Alg. aus 
Nyassa-See/ 1903, p. 69, t. 1, f. 25) which appears to us to 
be scarcely separable from some of the forms of C stibpro- 
tumidiim, but his published figure is not very good. It should 
also be remembered that C, suhirrotninidnm is known from 
three localities in Central Africa, one of which is on the 
margin of Lake Nvassa (consult Gr. S. West, 'Alg. Third Tan- 
ganyika Expedit.' 1907, p. 121). 
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202. Cosmarium Boeckii Wille. 
(PI. LXXXVI, figB. 26-32.) 

CamariHm Bueckii Wilic, Norgva Ferskv. Alg. 1880. p. 28, t. 1, f. 10; 

Boldt, Siber. Chlorophy. 18S5, p. 106; Cooke, Brit. Deam. 1887, p. IH. 

t. 43, f. i [egnre bndj , Nordsl. Bomb. Deem. 1888, p. 196 ; De Toni, 

SyU- Alg. 1889. p. lOS*; West, Alg. K. Wales, 1890. p. 290; Heim^ 

Desm. alpin. l.ffll, p. 597 ; West, Alg. W. Iiieland, 1892, p. 157 ; Alg. 

Engl. Lake Di*tr. 1893, p. 728 ; Schnidle, Alg. Geb. Oberrheins, 1894, 

p. B51, t. 28. r. 10: Koy & Bisd. Scott. Desm. ]8M,p. 42; West & G. S. 

West. Some N. Amer. Dtem. 1896, p. 251, t. 16, f. 7 [forma] : Alg. S. 

England. 1897, p. 489 j Mga-B. Torke, 1900, p. 77 ; Bsrg. Freehw. Alg. 

F£ero«s, 19Ul,p. 2S6: West A G. 8. West, Alg. N. Ireland. 1902, p. 38; 

Freahw. AJf;. Orkneys and Shetlands, 1905, p. 20. 
UrnneOa Boeekii Knntie, Euvia. gen. plant. 1891, p. SU. 
Contuirium aniauchoiuirvm Nordat. torroa Bor^, BeJtriige Alg. SchweJea, 

lilOfl. p. 32, t. 2. f. 17. 

Cells somewhat small, very slightly longer than 
broad, very deeply constricted, sinus narrowly linear; 
st-raicells trapeziform -semicircular, lateral margins 
convex, incised-creuate, crenations 3, upper and lower 
euiarginate, middle crenation entire and subacute, 
apex truncate, and 4—5 (generally 6) -undulate-nodu- 
lose, with two series (rarely only one) of granules 
within the margin, with more granules in the outer 
series than in the inner ; in the centre with a rather 
slight but broad tumour, usually furnished with 4 
granules disposed in a cruciate manner, lower gi-anule 
situated immediately above the isthmus and often 
stronger than the others. Side view of semicell 
obovate-circular, margin with 0-12 granules. Vertical 
view elliptic, poles -j-granulate, with a slight and 
broad ;J-granulate tumour on each side. Chloroplasts 
axile, with one i)yrenoid. 

Zygospore unknown. 

Length 2'.l-:38 /i ; breadth 27-35-.j/x; breadth of 
isthmus 8-13^; thickness 17-Ut^. 

ExcLAND. — Cundjerland ! Westmoreland I (L'i.t.'^i'ft). 
W, and N. Yorks ! Cheshire (lioff). Leicestershire 
(7i*'i//), Surrey ! Kent I Hants ! Cornwall ! 

AV.\i,ns.- — Capel Cnrig, Llyn OgMen, Yr Orsedd, and 
Moelfre, Carnarvonshire ! 

Sfoi'LAXD. — Sutherland ! Ross, Inverness (in Skye), 
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Banff, Aberdeen !, Kincardine, Forfar, Perth !, Stir- 
ling {Boy Sf Bissett). Orkneys ! Shetlands ! 

Ireland. — Donegal ! Galway ! Kerry ! Armagh ! 
Down ! Londonderry ! 

Geogr. Distribution. — France. Germany. Galicia 
in Austria. Norway. Denmark. Sweden. Bornholm. 
Poland. Faeroes. Iceland. Japan. United States. 

C. BoecMi is widely distributed in the British Islands, 
occurring both in bogs and at the weedy margins of ponds 
and lakes. The peculiar crenation of the lateral margins of 
the semicells is very characteristic, although to a certain 
extent resembling that of C quinarium. The central granules 
are normally four in number and disposed in the form of a 
cross, but they are subject to considerable variation. One or 
more of them may be duplicated either in a vertical or longi- 
tudinal direction. This variation, however, does not obliterate 
the general disposition, which still remains fairly evident. 
We have illustrated some of these various dispositions of 
central granules in figs. 27-32, pi. LXXXVI. 

203. Cosmarium calcareum Wittr. 
(PI. LXXXVII, figs. 1, 2.) 

Cosmarixiyn calcareum Wittr. Gotl. Ol. 85tv. Alg. 1872, p. 58, t. 4, f. 13 ; 
Cooke. Brit. Desm. 1886, p. 94, t. 37, f. 12; Boldt, Desm. GrSnland, 
1888, p. 23 ; De Toni, Syll. Alg. 1889, p. 1047 ; Boy & Bias. Scott. Desm. 
1894, p. 44 ; Nordst. Index Desm. 1896, p. 71 ; Bohlin, Flor. Algol, d'eau 
douce d. Acjores, 1901, p. 66; Borge, Susswasseralgen Sud-Patagon. 
1901, p. 26, 1. 1, f . 9 [forma] ; Alg. erst. Regnell. Exped. II. Desmid. 1903, 
p. 101 ; West & G. S. West, Freshw. Alg. Orkneys and Shetlands, 1905, 
p. 20. 

Ursineila calcarea Kuntze, Bevis. gen. plant. 1891, p. 924. 

Cells small, a little longer than broad, very deeply 
constricted, sinus narrowly linear ; semicells trapezi- 
form-semicircular, basal angles subrectangular, sides 
convex, lower half of sides minutely 4-crenulate, upper 
half with one emarginate crenation, apical angles 
scarcely obtuse, apex truncate and straight, minutely 
6-7-crenulate, minutely granulate within the margins, 
granules disposed in radiating series and extending 
almost or quite to the central tumour, in the centre 
with a very small granulate tumour, 8-11 peripheral 
granules surrounding 1-4 central ones. Side view of 
semicell ovate, with 3-4 pronounced marginal granules 
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near the Irase on each side. Vertical riew ratlier 
lUiiTOtt-ly elliptic, with a small 3— 1-granulate tomour 
at the middle on each side. Chloroplasts exile, with a 
central pyrenoid. 

Zygospore unknown. 

Length 19-30^; breadth 17-27'5/i; breadth of 
isthmus i>-7'2fi; thickness 11-16^. 

EsGLASD. — Leicestershire (So;/). Hants {&■».'/)■ 

ficcmjiSD. — Hoss, Inverness, Aberdeen, Kincardine, 
Forfar, Perth, Stirling, and Mull in Ar^ll (Botf ^ 
fiufttH). Near Lerwick, Shetlands ! 

IitKLAND.— Dublin and Wicklow {ArrUit,^. 

Geo'jr. Dieti-ihittioii. — S. France. Germany. Silesia 
iu AuHtria. Norway. Sweden, Denmark. Iceland. 
Greenland. E. Africa. Azores, United States. Brazil 
(var.). Paraguay. Patagonia. 

Thin 8ni»ll Bpecies is ctosely iillied to C. (fubcreuaiiivi Rnd 
C. nubcoilatum, but is very mucli rarer than either. It does. 
not uppoar to have been very clearly anderstood in the past, 
and niuKt of thu Deemids which have been recorded under ihe 
iiniTie of f'. ralrnremn should be relegated elsewhere. 

Kuth the j^ranulation and the central protuberance are 
subject to slight vai-iiitioii, and it is sometimes well nigh 
inijiiissiltk' to distinguish between C. calrareiim and tlif 
BiimlliT «pecimenH of (/. Kuhriistatxm fonna mhior. 'I'he only 
oouHtant distinction is the presence in tlif liitter of nt least 
two einarginatc crenations on the upper ]iiirt of each liitci-al 
margin. 

204. Cosmarium subcostatum Nordst. 
(PI. LXXXVII, figs. ;3-5.) 

(.'"mi-.d-iiim Biii'i-Mliiluui SonM. Desm. Ital. ISTO, p. 37, t. I:i, f. Ki ; !»*■ 
'I'imi. Kyll. \\g. lt<Hl), p. 102(4; Schmidlu iu Btr. Dfut£(.'h.Botnn.ai's.x, 
IMlJi'. ],, am, t. 11, r. 10-13; West, Alg. W. Ireland, 1892, p. 157; Al|r. 
Kii);!. |,„k(> Diatr. 18112, p. 728 ; hiVcg. Verskr. a\g. iistgrrml. 18U-1, p. 12, 
t. 1. f. -t; Kiiy & Itiss. Siiitt. Dfsm. imu. p. 175; Nordet. InUex De$iii. 
IHIWI, p. L'44 i Wi'flt & Q. S. West, Altt. S. Unglaml, 18M7, p. 489 ; Al|Kn-fl. 
Vorkg. HKX). ]). 7»: HiTj,', Fifshw. Alif. Fwroi^s. 1901, p. 22G: West 6; 
U. R. Wiiit, Alg. N. In-liina, 1902, p. a» ; Scott, Freshw, Plankton, I. 
IINKI. p. S27; 4i. S. Wt-at, W, huliiin Fivshw. AIr. I'.NM.p. 285: Larsen, 
Fnwhw. Alj;. K. (liiH-iiliintl. Il«»4. p. WP; Wrst A G. S. West, Frpslm. 
Alt.'. Orkni'vaiiml SliL-tlnnds. HHrt, p, 21 ; Further Contrib. Pknkl.in 
StMtt. Lwhs, llKi5,i). -IN-l; Li, S. West.Alft.TliinlTiiiignnvikn Exi)e.lit. 
IS107. p. 121. 
t'nJNrfru »i(lrn8l.itti Kiinlrc. Ki'vis. Ke«, plant. 1S91, p. 92.). 
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Cells rather small, about ly times as long as broad, 
deeply constricted, sinus narrowly linear with a dilated 
extremity ; subtrapeziform-reniform, basal angles 
rounded, sides convex and crenulate, with about 
2 small entire crenulations near the basal angles and 
about 4 larger emarginate (or bigranulate) crenula- 
tions on the rest of the lateral margin, apex truncate 
and delicately 4-crenulate, apical angles commonly 
very slightly emarginate ; within the margin minutely 
granulate, granules radially and concentrically dis- 
posed, the two or three series next the margin binate, 
those nearest the centre single; in the centre above 
the isthmus with a granulate tumour (surrounded 
by a small clear space), granules in 4-5 subvertical 
series and about 4 in each series. Side view of semi- 
cell ovate, with a tumour near the base at each side. 
Vertical view somewhat narrowly elliptic, with a 
granulate tumour at the middle on each side. Chloro- 
plasts axile, with two pyrenoids. 

Zygospore unknown. 

Length 26-38 ft ; breadth 23-32 /x; breadth of 
isthmus 6'6-12jll; thickness 14'5-20/i. 

England. — Cumberland ! Westmoreland ! W., N., 
and E. Yorks ! Essex ! Cambridgeshire ! Middle- 
sex ! Surrey ! Kent ! Cornwall ! 

Wales. — Llyn Ogwen, and Llanrhwchwyn near 
Llanwrst, Carnarvonshire ! 

Scotland. — Rhiconich, Sutherland ! Iron Hill, 
Banff, near Mill of Muchells, Kincardine {Boy ^- 
Bissett). Perth ! Lewis, Outer Hebrides ! Orkneys ! 
Xeugles Water and Loch Brindister near Lerwick, 
Shetlands ! 

Ikeland. — Donegal ! Derryclare Lough, Galway ! 
Lower Lake of Killamey, Kerry ! Armagh ! Down ! 
Londonderry ! 

Geogr. Distribution. — France. Germany. Galicia 
in Austria. Italy. Finland. W. Russia. Faeroes. 
Greenland. Central China (var.). Ceylon. Central 
Africa (form). W. Indies. 
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C. subcostatum is a frequent British species, especially at 
the weedy margiDs of lakes and ponds. It is not a Sphagnum~ 
species. It is closely related to C. siibcrenatuni on the one 
hand and to C. castatum on the other. In general propor- 
tions it is very similar to C. mtbcrenatum, but it differs in its 
more minute apical crenulations, in its more pronounced 
bigranulate or einargioate crenations, and in the smaller 
central protuberance with iewer grannlea. It is much more 
easily distinguished from C. costatum, having proportionately 
shorter cells with a much deeper constriction, more attenuated 
seinicells, less prominent crenfltiona, and a much smaller 
central protuberance. 

Forma minor West & G. S. West. (PI. LXXXVII, 

tigs. 6-9.) 

C. iwheoitatum Nordst. (onni intnor Wert i Q. S. Wo8t. AJg. Centr. 
Africa. 1896, p. 37S, t. 361. f. 15 ; Welw. Afrie. Freshw, Alg. I6ff7, p. 

'""i G. 8. West, Alg. '^-'-'■" ^.--T^— -.-^ .... 

llmani vtt. omattir, 
3, p. 42, t. 3, f. 32. 

Cells rather smaller than in the type, with only 2-3 
(generally 2) emargiuate lateral crenations. Cliloro- 
plasts with one pyrenoid. 

Length 19-21 /i.; breadth 18-5-21 ;x; breadth of 
isthmus 4'2-0'6 /a; thickness 10'5-12'.5/t. 

Ekgund. — Near Cockermouth, Cumberland ! 

Ireland. — Lough Derryclare, Gal way! 

Oeofjr. Uistrihntitm. — Sweden. United States- 
Central and W. Africa. 

It is very probable that C. Kiihcrenaluvi Haiitzsch var. 
ilivaricatum Wille .should be referred to this small form of 
C. Duhcoatatum,, as it differs only in its broader central tumour 
which is furniwhed with Q~% vertical series of grannies. C. 
KJellmani var, oniatum Wille also stands very near, but the 
sinus is more open and the sides of the seinicells are more 
strongly convergent to narrower apices. 

The C. edlciireum figured by Johnson (' New and Rare 
Desm. U. S., I,' 1894, t. 211, f. 13) should also be i-elegaied 
to C. stibcontalnvi forma viinor. 

Var. Beckii (Gutw.) iwh. (PI. LXXXVII, figs. 10- 
12.) 
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Semicells rather more elevated; granules of the 
central tumour variable (as in the type) but with a 
more definite concentric disposition. Chloroplasts 
with one pyrenoid. 

Length 22-29 /x ; breadth 18-25 /x; breadth of 
isthmus 5*4-6'6 fi; thickness 14'5-15*4/i. ^ 

England. — Guyhirne, Cambridgeshire ! 

Geogr. Distnhution. — Bosnia. 

This form is scarcely to be separated from typical C. suh- 
costatum, as the granulation of the central tumour varies in 
this, as in other species, to a considerable extent. 

The form of C. sitbcostatum figured by Schmidle (in ' Ber. 
Deutsch. Botan. Ges.' x, 1892, t. 11, f. 12) is particularly 
interesting as it possesses the same form of semicell as 
Gutwinski^s " C, Bechii '^ combined with a central tumour 
much more nearly approaching that of C, suhcoatatum. 

The larger forms of C. suhcostntum appear to possess two 
pyrenoids in each chloroplast, but the smaller forms only one. 

205. Cosmarium costatum Nordst. 
(PI. LXXXVII, figs. 13-16.) 

Cosmarium crenatum Balfs subsp. costatum Nordst. Desm. Spetsb. 1872, 

p. 30, t. 6, fs 9. 
C. costatum Nordst. Desm. Arctoae, 1875, p. 25, t. 7, f. 17 ; Boldt, Desm. 

GrSnland, 1888, p. 21 ; De Toni, Syll. Alg. 1889, p. 1012 ; Koy & Biss. 

Scott. Desm. 1894, p. 44 ; Schmidle, Lappmark Stlsswasseralgen, 1898, 

p. 38, t. 1, f. 57, 59 [forma] ; G. S. West, Alga-fl. Cambr. 1899, p. 218; 

Borge, Stlsswasseralgen Franz Josefs-land, 1899, p. 763 ; West & G. S. 

West, Notes Alg. Ill, 1903, p. 75 ; Larsen, Freshw. Alg. E. Greenland, 

1904. p. 84 ; West & G. S. West, Freshw. Alg. Orkneys and Shetlands, 

1905, p. 21. 

Ursinella costata Kiintze, Revis. gen. plant. 1891, p. 924. 

Cells somewhat small, Ij-li^ times as long as broad, 
fairly deeply constricted, sinus narrowly linear ; semi- 
cells snbtrapeziform, lower portion of equal width, 
upper portion some upwardly attenuated, basal angles 
rectangular, sides incised-crenate, crenations 4-5, one 
or two small and entire at the basal angles, the others 
emarginate, apex truncate and 4-crenate (including the 
apical angles), crenations emarginate; with minute 
granules disposed in radiating and concentric series 
within the margin, granules binate except the inner- 
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most series and those within the basal angles, m^tlbe 
centre above the isthmus w-ith a large tumour furnished 
with 5-7 vertical granulate ridges. Side view of semi- 
cell ovate or subrectangular, inflated near the >)ase on 
each 3ide, upper angles rounded, apex convex or retuse. 
Vertical view elliptic, with a broad crenulate inflation 
on each side. Chloroplasts axile, with one pvrenoid. 

Zygospore unknown. 

Length 27-57"6^; breadth 25-39 ■ (i ^ ; breadth of 
isthraos 10-o-21(i/i; thickness \b-2SS fi. 

ExGLASD. — Chippenham Fen, Cambridgeshire I 

Wales.— Llvn Idwal, Camarvoushire ! 

ScoTLAifu. — Iron Hill, Banff; Aberdeen; in Mull, 
Ai^yll {Soy ^- Btsveit). Bressay, Shetlands I 

iieogr. Di^lribntion . — Galicia in Austria. Sweden. 
Xova Zembla. Franz Joseph Land. Greenland. 
Spitzbergen. United States. 

This rare alpine anil arctic Dosmid exhibits considerable' 
variation in size. Boldt I'Desm. Gronland,' 18)98, p. 21) 
regards tlie smallest forms as forma minor Kiid tlie largest 
forms as forma major. 

F.,rina minor Boldt. LE-iijrth ll-mCi^x^ bresidth 2r>--2iJ-S^ ; 
breadth of isthmus \0■h-\^l^■, thickness 15-20-4,,. 

Forma viajor Boldt. (= forma major Schmidle, ' Lappinark 
Susswasseraigen,' 1898, p. 38, t. 1 , f . -58.) Length 4h-hTQ ^ ; 
breadth 36-39-6 m; breadth of isthmus 18-21-6 ;u; thickness 
26-4-28-8 M- 

Nordstedt has described a triangular form from Spitz- 
bergen (var. triqneh-um Xordst. 1875 [= C. ahwrme var. 
triquetrum Sordst. ' Desrn. Spetsb.' 1872, p. 32, t. 6, f. 1-5]), 
and Boldt has also observed it from Greenland. 

The occurrence of C. eostatum in the fens of the east of 
England is one of those strange facts of distribution for which 
as yet we can offer no explanation. 

2(iG. Cosmariiun formosulum Hoff. 
(PI. LXXXVIII, figs. 1-:J.) 

:■ Cosinnriiim QitatHlui Lnni.l, v.ir. ijuadri/em f, polycrenala Jacobs. Desiii. 

Dantm. 1S7B, p. liHi, t. 7. f. 17 n. 
C. formnt«lHm Hoff in Sonlst. Desm. Bornh. 1R8R, p. Ifl4, t. 6, f. 0-7 ; Df 
toni, Syll. Alg, 1S89, p. 989; Gulw. Flor. Glon. Okolio Lwown, ]SEil. 
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p. 60 ; Weat, Alg. W. Ireland, 1892, p. 155 ; Nordst. Index Desm. 1896, 
p. 125 ; West & G. S. West, Aljf. S. England, 1897, p. 490; G. S. West, 
Alga-fl. Cambr. 1899, p. 218 ; West & G. S. West, Alga-fl. Yorks. 1900, 
p. 78 ; B5rg. Freshw. Alg. Faeroes, 1901, p. 226 ; West & G. S. West, 
Alg. N. Ireland, 1902, p. 39 ; Scott. Freshw. Plankton, I. 1903, p. 527 ; 
G. S. West, W. Indian Freshw. Algse, 1904, p. 285 ; West ifc G. S. West, 
Freshw. Alg. Orkneys and Shetlands, 1905, p. 21 ; Further Contrib. 
Freshw. Plankton Scott. Lochs, 1905, p. 484; Borge, Beitrftge Alg. 
Schweden, 1906, p. 41. 

C. gradatum Eoy, Desm. Alford District, 1890, p. 203 ; Eoy & Biss. Scott. 
Desm. 1894, p. 102. 

Ursinella formosula Kuntze, Revis. gen. plant. 1891, p. 924. 

Cells rather under medium size l^-li times as long 
as broad, very deeply constricted, sinus narrowly linear 
with a slightly dilated extremity; semicells trapezi- 
form-subsemicircular, basal angles rounded, sides 
convex and (3-7-crenate, with the 3 superior crenations 
bigranulate, lower ones entire, apical angles scarcely 
obtuse or faintly bigranulate-emarginate, apex truncate 
and 4 (rarely (5-7)-crenulate, within the margin very 
minutely granulate, granules in concentric and radiating 
series, binate except in the innermost series and near 
the basal angles, in the centre with a broad tumour 
furnished with 5-7 vertical series of granules. Side 
view of semicell broadly ovate, strongly granulate on 
the tumid margins near the base on each side. Vertical 
view rather narrowly elliptic, poles rounded and 
minutely crenulate, with a broad 5-7-crenulate tumour 
at the middle on each side, in the centre with a rather 
small rectangular smooth area. . Chloroplasts axile, 
with two pyrenoids. 

Zygospore unknown. 

Length 40-50 (jl ; breadth 84-40 fi ; breadth of 
apex 12-17/1; breadth of isthmus 10-1 5*5 ft ; thick- 
ness 22-25 jLL. 

England. — Cumberland ! Westmoreland ! W., X., 
and E. Yorks ! Cambridoreshire ! Middlesex ! Surrev ! 
Kent! Hants ! (Ii!o//). Cornwall I 

Wales. — Glyder Fawr (JSoy), and near Bettws-y- 
Coed !, Carnarvonshire. 

Scotland. — Caithness, Ross, Inverness !, Aberdeen !, 
Kincardine, Forfar, Fife, Wigtown {Ro;/ ^' Bissett). 

vol. III. 16 
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Sutherland ! Ben Laoigh, Perth ! Harris and Lewis, 
Outer Hebrides ! Orkneys ! Shetlands ! Rare in the 
plankton. 

Ihelanp. — Donegal ! Mayo ! Galway 1 Keri-y ! 
Down ! Antrim ! 

Gfofjr. DiHtrihutirm. — Galicia in Austria. Sweden. 
Bornholm. Faeroes. Iceland. Ecuador (var.). 

C. fonnosulum is a. frequent and widely distributed spevies 
in the British Islands, occurring in hoga and in marshy lakes, 
and not infrequently in the plankton. It is allied to the large 
forms of C. stibcostatum, hut need not be aonfased with them. 
We find it a very distinctive species, and the margin has never 
the incised character exhibited by C. subcmtatum. The central 
tamour is similar to that of C. coatatum although the vertical 
ridges are not so strongly granulate. 

V. memrhnndrium Schinidle ('Alg. Denver, Colorado," 
1895, p. 85, fig. ;J) appears to he but a reduced form of 
0, foi-moffulii'm HolT. 

Vni'. Nathoratii (Boldt) West & G. S. West. 
(Pi. LXXXVIII, figs, -t, 5.) 

Co»iJifiri»m Nnihoniii BcJdt, Desm. GMnland. 18B8, p. 20, t. 1, f. 21 1 Do 

Toni, Syll. Alg. 1889, p. 1021 i Gutw. Plor. Glon. Okoltc L*o«ii, 1891. 

p. 59 ; Nonlst. Index Deaiii. 1H96, p. 180; Weat & G. S. West, Aljj. S. 

Snglancl, 1897, p. 490 ; Some Desiii. U. S. 189H, p. 307 i Biirg. Fivshw. 

Alg. Fteroes, 1901, p. 221 ; Larsen. Preshw. Alg. E. Greenlimd, 1904. 

p. K7. 
Vrii'iella Xathoritii KunUe, EcTis. gen. plant. 1.S91, p. 925. 

Cells proportionately a little broader ; seniicells 
with less rounded basal angles, lateral margins with 
3-6 bigrannlate (or emarginate) crenations, granules of 
central tumour stronger and more pronounced. 

Lengtli 45"6-53/Li; breadth 4-t*4— 47 /x ; breadth of 
isthmus 12- 'j-1 'j fj. ; thicknes.? 22-8-24,1 

En(;i.ani'. — Sutton Park, AVarwickshire I Xear 
Chapel Wood, S.E. Surrey ! 

di'ntjr. Ditti-il'iifiiiii. ^ GiiVicin in Austria (var.). 
Faei-oes. Greenland.- United States. 
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bigranulate crenations on the lateral margins, and the 
granules of the central tumour are stronger; but the general 
characters and the disposition of the granules are precisely 
the same. 

207. Cosmarium subreniforme Nordst. 
(PL LXXXVIII, fig. 6.) 

Cosmarium subreniforme Xordst. Desm. Arctos, 1875, p. 24, t. 7, f. 16 ; 
Boldt, Sibir. Chlorophy. 1885, p. 105 ; De Toni, Syll. Alg. 1889, p. 1060 ; 
Nordst. Index Desm. 1896, p. 247 ; Borge, Stisswasseralgen JPranz Josefs- 
land, 1899, p. 763 Lforma] ; West & G. S. West, Alga-fl. Yorks. 1901, 
p. 220; Borge, Beitrage Alg. Schweden, 1906, p. 41, t. 2, f. 30 [forma]. 

Ursinella suhrenxformis Kuntze, Bevis. gen. plant. 1891, p. 925. 

Cells rather small, slightly longer than broad, deeply 
constricted, sinus narrowly linear with a widely dilated 
extremity ; semicells reniform with a truncate apex, 
lateral margins 7-8-crenulate (due to small granules), 
apex straight and indistinctly 4-5-crenulate, within 
the margin with a number of minute granules more or 
less irregularly disposed, in the centre above the 
isthmus with a tumour furnished with 5 vertical series 
of granules. Side view of semicell very broadly sub- 
ovate, with a somewhat flattened apex. Vertical view 
rather narrowly elliptic, granulate, granules disposed 
in curved transverse series, absent in the centre, with 
a broad granulate tumour at the middle on each side. 

Zygospore unknown. 

Length 36-37 /i; breadth 31-33 ft; breadth of 
isthmus 10-11 ft; breadth of apex 13-14 ft; thick- 
ness 22 jLL. 

England. — Strensall Common, N. Yorks ! 
Geor/r. Blstrihution, — Poland. Sweden. Franz 
Joseph Land. Spitzbergen. Siberia. 

This rare species is distinguished from C. suhcrenatum by 
its granulate (and not crenate) margin and by the different 
clispo?;ition of the gi^anules, which are never arranged in pairs. 
It jshould also be compared with C. Sporttlla, from which it 
differs in its unproduced and undilated apex, and in its central 
tumour. It differs from C, ornatum in the form of its semi- 
cells, with a higher apex although not produced, in its much 
smaller granulei*, and in the nature of its central tumour. 
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208. Cosmarium pycnochoudrmn Nordst. 
{PL LXXXVin, fig. 7.) 

CDgmarium pycnachanclnim Kordat. Deam. ArctoBi, 16T3, p. 3R, t. 6, f. 14 ; 
? WoUe, Deam. U. S. 1884, p. 89, t. 19, f, 10-11 i Boldt, Deam. GrOn- 
Iftod, 1888, p. 31 i De Toni, Srll- ilg. 1889, p. 1021 ; Hoy i Bias. Scott. 
Desra. 1894, p. 173 j Nordat. Index Deam. lMi»a. p. 214. 

Vrainella pycnochondra Kuntze, Revis. gen, plant. 1691, p. 933. 

Cells of medium size, al)out ly times as long as 
broad, siibhexagonal in outline, sinus very narrowly 
linear ; semicells trapeziform, sensibly narrowed from 
H broad straight base to a truncate apes, basal angles 
obtuse, sides slightly convex and o-'j-crenate, apical 
angles rounded, apex 4-crenate (including the apical 
angles), crenations 2-3 -granulate , within the margin 
with rmmerous minute granules arranged in con- 
spicuous radiating and rather inJistinct concentric 
series, grouped in twos or threes within the crena- 
tions ; with a granulate area across the basal part of 
the semicells above the isthmus, granules arranged in 
9-12 vertical (slightly divergent) series, and with a 
smooth area immediately above these granules. Side 
view of semicell rectangular, superior angles rounded 
and minutely granulate, at the base on each side with 
a slight granulate inflation. Vertical view elliptic- 
oblong, with the poles and the median portion of the 
sides minutely granulate. Chloroplasts axile, with 
two (?) pyrenoids. 

Zygospore unknown. 

Length o8-()4/x; breadth 48-53 jx; breadth of 
isthmus 204— 24 /A ; breadth of apex 21'r)-2r/A ; thick- 
ness 30-33 ^. 

ScoTUND. — Mount Keen and Colonel's Bed (Brae- 
mar), Aberdeen; Den of Garrol, Kincardine; Clova 
Tableland, Forfar {Ko;/ ,y 7//.s'.s-.>/0. 

(ieofir. Difftriitifidii. — Greenland. Spitzbergen. 
United States (:■). 

This alpine and iiretic Desiiiid differs from C. fjn'ciosum 
ill tile much greater widtli of the cells as compared with their 
longth, and in the denser nature of its granulation. As in 
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C. speciosum there is scarcely any appreciable inflation at the 
base of the semicells. 

209. Cosmarium pulcherrimum Nordst. 
(PI. LXXXVIII, fig. 9.) 

Cosmarium pulcherrimum Nordst. Desm. Brasil. 1870, p. 213, t. 3, f. 24 ; 

Lund. Desm. Suec. 1871, p. 34 [forma] ; ? ? Wolle, Desm. U. S. 1884, 

p. 90, t. 49, f . 25-27 ; Schaarschm. Afghan. Alg. 1884, p. 246 ; Hansg. 

Prodr. Algenfl. Bohm. 1888, p. 201 ; De Toni, Syll. Alg. 1889, p. 1016 ; 

B5rg. Desm. Brasil. 1890, p. 38 ; Roy & Biss. Scott. Desm. 1894, p. 172; 

Nordst. Index Desm. 1896, p. 211; Schmidle in Engler, Bot. Jalu:buch. 

XXX, 1901, p. 251. 
Ursinella pulcherrima Kuntze, Revis. gen. plant. 1891, p. 925. 
Cosmarium pulcherrimum a. typica Turn. Fresh w. Alg. E. India, 1893, 

p. 73. 

Cells somewhat under medium size, about 1^ times 
as long as broad, elliptic in general outline, very deeply 
constricted, sinus very narrowly linear ; semicells semi- 
elliptic, basal angles rectangular and slightly obtuse, 
margin crenulate, crenations 18-20, those near the 
basal angles being smaller than the rest, each crena- 
tion furnished with a pair of very minute marginal 
granules ; within the margin with 4 concentric series 
of extremely minute granules, arranged in pairs, and 
also in distinct radial series ; in the centre atove the 
isthmus with a small granulate tumour, granules small 
and arranged in 5 vertical (and slightly converging) 
series. Vertical view rather narrowly elliptic, granules 
arranged in curved transverse series, and with a small 
granulate tumour at the middle on each side. Chloro- 
plasts axile, with two pyrenoids. 

Zygospore unknown. 

Length 45-51 ft ; breadth 32-34 fi ; breadth of 
isthmus 7*6 /i ; thickness 21 /i. 

Wales. — Glydyr Fawr, Carnarvonshire (Roy). 

Scotland. — Canlochan, Forfar (Roy SfBissett). 

Geofjr. Distribution. — Germany. Galicia in Austria. 
Hungary. Norway (var.). Sweden. Russian Lap- 
land. X. Russia. JSTova Zembla. Spitzbergen (var.). 
Greenland. Japan. Afghanistan. India. Sumatra 
(var.). E. Africa. United States. Brazil. Argentina. 
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C. ptdehtrrinun differs principallr from its e\ose allies, 
C. hinntu and C. *Hb»pt*w»tiia, in its deeper consiriction »ud 
in the bruadly ronnded apices of iu eemicells. Its ceniral 
tamonr ti considerably smaller than that of C. hiti«nt, but if 
*iin(Iar in funeral aspect to that of C syb^peeimnm. 



210. CoBmariom binnm Xordst. 
(I'l. LXXXVIII, fig-s. 10-U.) 

Coftuanam fcinum. Nordst. io Wittr. A Xcirdst. .Ug. Ex£ic. ISM, no. 3S3i 

toMe. XI. lf«A», p. 30 : De Toni, Syll. Alg. \f^m. p. VSS -. LQtkem. Drati. 

AltATwvw. IWa.p. SMI: Xordst. Index Desni. lMi6.p. 61; West tQ. S. 

W««l. J>«hw. Alff. Ceylon. 1902, p. 171 ; Borge. Alg. erst. EegnelL 

Expodtt. It. I^tvmid. 19U3. p. lul, t. 3, f. 31 formal ; G. S. West. Aig. 

Third Tang. Kxpedit. IBW, p. 121. 
C. hinum Nordnt. var. Bacib. Deam. Nowe, 1889, p. 93, t. 5, t. 25. 
C. pulfhtrrimiAm NoHrt. var. tninfaimn Outw. Wahr. d. Prioritat, 1880, 

p. 7(1; Plor. Olon. Okolic Lwowa, 18BI, p. &S, t. 2, t. ai ; Sdunidle. Alg. 

fin> HiinuiUa, 1895, p. 304, t. 4. f. 11. 
VMfulla bina Kuiitzo, Bpvib. gea. plaut. 1891, p. 9S4. 
Cottiuirium etntat-um m figured by Johtuon, Rare Desm. U. S. II, 1S9S, 

p, 293. t. 2«i. f. 31. 

CelU of medium size or Jess, 1^— i times as long as 
broad, deeply constricted, sinus very narrowly linear 
ivith a slightly diluted extremity ; semicells pyrami- 
dnt<e-trapeziform, basal angles roiinded-subrectangiilar, 

nidos moderately convex anil il-lO-creiiate, apex rather 
widely truncate and O-O-crenate, all the creiiations 
(both apical and lateral) bigranulate or more or less 
distinctly emarginate; towards the margins granulate, 
granules arranged in radial and concentnc series, 
out^r three or four series binate, the remainder single; 
in tin* centre above tlie isthmus with a conspicuous 
tumour furnished with (i-S vertical granulate ridges, 
and under this tumour immediately adjacent to the 
isthmus with a horizontal series of o-S rounded 
granules. .Side view of semicell ovate-oblong, with a 
graiudate tumour on eacli side near the base. Vertical 
view elliptie-oblong, poles rounded, with a large, 
founded, granulate tumour at the middle on each side, 
('hloropla-'its axile, witli two pyrenoids. 

Zygospore unknown. 

Lemrtli l-l-i'Ou: breadth oO-,V.t u : breadth of 
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apex 18-24 ft; breadth of isthmus 12-21 fi; thickness 
27-46 II. 

Scotland. — Rhiconich, Sutherland ! 

Geogr. Distribution. — Austria. Poland. Ceylon. 
Sumatra. Central Africa. Brazil. Australia. United 
States. 

C. hinum has a wide distribution and exhibits much varia- 
bihty in size in different localities. It is somewhat rare in 
temperate cUmates, but it is the most frequent of the C spe- 
ciosuvi-gronp in the tropics. The larger forms possess more 
marginal crenations than the smaller forms, but differ in no 
other points, and as all intermediate states exist between those 
with 17 and those with 26 marginal crenations per semicell, 
we have not discriminated between them. 

One of the principal features of C. hinum is its central 
tumour, which consists of a large rounded inflation traversed 
by a number of vertical ridges. Each ridge is notched at 
regular intervals and thus cut up into a number of more or 
l^ss quadrangular granules. Beneath the tumour, and some- 
what isolated from it, is a single (very rarely a double) series 
of rounded granules. These granules are generally con- 
spicuous, and we have regarded the combination of this basal 
series of granules with the type of tumour just described as 
the diagnostic feature of C. hinum. 

C. hinum should be compared very carefully with C. puU 
cherrimum and with C. suhspedostim. From the former it is 
distinguished by its truncate apices, and by its larger, dif- 
ferently granulated tumour, with the distinct isolated series 
of basal granules. From the latter it differs in the broader 
truncate apices, with more crenations, in the more regularly 
binate granulation of all the marginal crenations, and in the 
nature of its central tumour. 

There is a smooth area between the central tumour and the 
radial granules, and also in the centre of the apex (as seen in 
vertical view). 

211. Cosmarium speciosum Lund. 
(PL LXXXIX, figs. 1-3.) 

Cosmarium speciosum Lund. Desm. Suec. 1871, p. 34, t. 3, f . 5 ; WoUe, 
Desm. U. S. 1884, p. 87, t. 19, f . 7-8 ; Cooke, Brit. Desm. 1887. p. 117, 
t. 41, f. 1 ; Boldt, Desm. Gronland, 1888, p. 19 ; West, Alg. N. Yorks. 
1889, p. 293 ; Alg. N. Wales, 1890, p. 290; Borge, Chlor. Norska Fin- 
mark. 1892, p. 10 ; Racib. Desmidyja Ciastonia, 1892, p. 386, t. 6, f . 13 ; 
Liitkem. Desm. Attersees, 1893, p. 554; Nordst. Index Desm. 1896, 
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p. 336 1 VTest & G. S, Weat, Alg. S. England, 1867, p. Wl i Q. S, West, 
Alga-fl. Canibr- ISWi. p. 318 ; West & Q. S. Weat, Alga-fl. Yorte. 1900, 
p. 85; BCrg. Freshw. Alg. F»roea, 1901, p. 226; Weat £ G. S. West, 
Alg. N. Ireland, 1902, p. 40; Fresh w. Al^. Orkneys and ShetlondB, lOOa. 
p. 22; Borgv, Beitr^e AJg. Sdiweden, 1906, p. 33. 

EHOMinim tCoimarium) ipedoiMm Oay, Honogr. ]oq, Conj, Montpellir^r. 
1SS4, p. 63. 

Dytphinctium notabiU (Breb.) Banag. subsp. ■jwciomm (Lund.) Hansy. 
Prodr. Algenfl. BBkni. 16$6, p. 290. 

D. iptciviumi (Lund.) Hanag. 1. c. p. 187 [in note] i De Toni, Syll. Alg. 
1889, p. 891 i SchmiiUe, Xjippmark SiiflawaBBerftlgon, 1S9S, p. 20. 

Comariuvt ipeeiostim Lund, tonua jonuina Mask. Further Notes N. Ziwl. 
DB»m. 1889, p. 16, t. 3, f. 22. 

Cells of medium size or slightly under, about 1^ 
times as long as broad, moderately constricted, sinus 
very narrowly linear ; semicells subrectangular, basal 
angles scai-cely rounded, very gradually attenuated 
upwards, apical angles rounded, apex truncate, margin 
cvenate, crenations 17-li* (4 apical and about 7 
lateral) ; granulate within the margin, granules in 
regular radial and concentric series, 3-4 granules in 
each radial series; with 6-9 vertical series of granules 
across the base just above the isthmus, 4-5 granules in 
each series. Side view of semicell ovate-oblong, with 
a broadly rounded apex. Vertical view elliptic, poles 
very delicately crenulate, granules disposed in curved 
transverse series. Chloroplasts axile, one m each 
semicell with a central pyrenoid. 

Zygospore unknown. 

Length 54-04^; breadth 37-41 ft; breadth of isthmus 
20-20 ft; thickness 25-28^. 

En(;la.\d. — 'Westmoreland! (Bi.'ii'efl). AV. and N. 
Vorks! Epping Forest, Essex! Cliippenhani Fen, 
Cambridge I Hants (Bmiicff). Near the Lizard !, 
Cornwall {Bennett). 

Wales. — Capel Curig, Bettws-y-Coed, Llyn Idwal, 
Yr Orsedd, Penmaenmawr, and at 3000 ft. on 
.Snowdou, Carnarvonshire ! Khos Goch Bog, Radnor- 
shire ! 

ScoTLAXD. — Aberdeen I, Forfar I, Stirling (Boij ^■ 
l!i.t,tctt). Skye in Liverness I Harris, Outer Hebrides I 
Hoy, Orkneys 1 (Al.io in the plankton of Locli Kir- 
bister.) Xear Scallowav, and in Bressay, Shetlands! 
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Ireland. — Lough Beg, Londonderry ! Dublin and 
Wicklow (Archer). Carrantuohill, Kerry! Mourne 
Mts., Down! 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Bosnia (var.). Italy. Norway. Sweden. 
Denmark. Bornholm. Finland. S. Russia. Faeroes. 
Nova Zembla. Franz Joseph Land. Spitzbergen. 
Greenland. Australia (var.). New Zealand. S. Africa. 
Sandwich Islands (var.). United States. Argentina. 
Patagonia (var.). 

0. speciostcm is principally an upland species, occurring in 
mountainous districts in boggy springs and on dripping rocks, 
in which situations it is frequently associated with (.\ 
HoJmienfie, C, aiiceps, C, notabile, C. galerltum, etc. 

Nordstedt, on examining Swedish specimens sent to him by 
Luudell, found the marginal crenations to be bigranulate. 
This form he also observed from Spitzbergen, but associated 
with it was another form with entire crenations and an 
absence of the basal granulations. He thereupon divided the 
C speciosH 771' forms into "a biforme" and "/3 simplex" {vide 
Nordst. ' Desm. Spetsb/ 1872, pp. 30-31). We find a British 
form, however, with entire crenations and distinct basal 
granules, thus agreeing exactly with LundelPs original descrip- 
tion and figure. This form we therefore regard as the type 
(consult PI. LXXXIX, figs. 1-3; fig. 1 is a copy of Lundell's 
original figure ; figs. 2 and 8 are drawn from Yorkshire 
specimens), and consequently we are compelled to consider 
Nordstedt^s " a bifarme " and "/3 simplex " as varieties of it. 

One of the features of typical C, speciosum is the absence of 
a basal tumour, the semicells not being inflated in the region 
of the basal granules. 

The zygospore of the typical form is not known, but 
Raciborski has observed the zygospore of an Australian 
variety (consult C. speciosum var. difficile Racib. ' Desmidyja 
Ciastonia,' 1892, p. 375, t. 6, f. 16). This zygospore was 
broadly ellipsoid, with the poles somewhat irregularly pro- 
duced, and the wall was ornamented with large scattered 
scrobiculations. 

Var. biforme Nordst. (PI. LXXXIX, figs. 4, 5.) 

C. speciosum Lund, a biforme Nordst. Desm. Spetsb. 1872, p. 30, t. 6, f. 11 ; 
Wille, Ferskv. Alg. Nov. Semlj. 1879, p. 41 ; Boldt, Desm. Greenland, 
1888, p. 20 ; West, Alg. Engl. Lake Distr. 1892, p. 728 ; Ltitkem. Desm. 
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Atteraees, ISS-t. p. 564; Roy & BUs. Scott. Deam. ISM, p. 174; BOng" 
Ferekv. Alg. OBtgrOnl. 1S94, p. 15 ; BorgB, Silas wnEgeralg^n Franz 
Josefa-land, 18MI, p. 761 ; West Sl Q. S. West, Alg&-fl. Yorbs. 1000, 
p. 85 ; BOi^. Preahw. Alg. Fmroi-a, 1901, p. 220 ; Lajaen, Freahw. Alg. 
E. Greenland, 1901, p. 88. 

Cells often larger than the type, crenations bigi-anu- 
late (except for 2 or 3 or the smaller ones near the 
basal angles), with about 3 concentric series of binate 
granules within the margin (also radially arranged), 
the rest single ; with 9-13 vertical series of granules 
forming the granulated band across the base of the 
semicells. Vertical view with a sHght but broad 
swelling at each side. 

Length Gl-81 /x; breadth 43-D8./i ; breadth of 
isthmus 25-32*3 /i ; thickness 28-35 yx. 

England. — Kirk Felt, Westmoreland ! ArnclifEe and 
Penygheiit, W. Yorks ! 

Scotland. — Near Scalloway, Shetlands ! 

Iheland. — Achill Island, Mayo ! 

Geogr. Dislriimtion. — Austria. Norway. Nov.-j 
Zembla. Spitzbergen. Franz Joseph Land, Green- 
land. Faeroes. 



Var. simplex Nordst. (PI. LXXXIX, fig. C.) 

C. tpecioium Lund. $ iimplex Nordst. Desni. Spetsb. 1872, p. 31, t, 6, i. 13 ; 
Deani. Arctoie, 1875, p. 22 ; Desni. Ital. 1870, p. 37 ; Mg. aq. dulc. et 
Char. Sandvic. ie7S, p. 12 ; Wille, Fersbv. Alg. Nov. Seudj. 1«7«. p. 41 ; 
Boldt, D«am. GrOnland, 1888, p. 20 ; Mask. Further Notea N. Zeal. 
Desir. 1889, p. 16, t. 2, f. 23; West, Alg.W. Ireland, 1882, p. 159; Soy 
k Biss. Scott. Deam. 1804, p. 175 1 Biirg. FerakT. Alg. Ostgronl. 1M94, 
p. 15 ; Weat & O. S. West, Alga-fi. Yorka. 1900, p. 85 ; Larsen, Freahw. 
Al^. E. Greenland, 1904, p. 89. 

Semicells more attenuated towards the apex than in 
the type, crenations entire and all the granules simple, 
basal vertical series of granules commonly very indis- 
tinct or absent. 

Length 42-00 /i ; breadth 30-40 ^ ; breadth of isth- 
mus 14-20 fi; thickness 21-26^. 

ExiJLAXi).— Penyghent, AV. Yorks! !Mickle Fell and 
Cowgill Wold Moss on Widdale Fell, N. Yorks ! 

Scotland. — Koss, Inverness, Banff, Aberdeen, Kin- 
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cardine, Forfar !, Perth I, Stirling, Argyll {Roy ^ 
Bissetf). 

Ireland. — Carrantuohill, Kerry ! 

Geogr. Distnhution. — France. Italy. Norway. 
Sweden. Finland. N. Russia. Nova Zembla. Spitz- 
bergen. Greenland. Sandwich Is. New Zealand. 

The average number of crenations on a semicell of this 
variety is 20, but some of the smaller foians may only possess 
16. Occasionally some of these crenations are very delicately 
bigranulate, but this can scarcely be detected except in the 
side or vertical view. 

Two smaller forms of this variety have been recorded by 
Wille (^Ferskv. Alg. Nov. Semlj/ 1879, p. 41) from Nova 
Zembla, and have been seen by others from elsewhere. 

Forma minor Wille, 1. c. t. 12, f. 28. Length 28-30 jm; 
breadth 20-24 /i; breadth of isthmus 16/i; thickness 17-18 /u. 
We have not observed this small form in the British Islands. 

Forma intermedia Wille, 1. c. t. 12, f. 29 ; Boldt, Desm. 
Gronland, 1888, p. 20 ; Borge, Chlor. Norska Finmark. 1892, 
p. 10; West & G. S. West, Alga-fl. Yorks. 1900, p. 85. 
Length 38-40 /i; breadth 27-28 /u ; breadth of isthmus 14-17 /u ; 
thickness 20-25 /u. (PI. LXXXTX, fig. 7.) We have observed 
this form from Woolley, West Yorkshire. 

Var. Rostafinskii (Gutw.) noh. (PI. LXXXIX, 

figs. 8-10.) 

Cosmarium Rostafinskii Gutw. Wahr. d. Prioritat, 1890, p. 67 ; Flor. Qlon. 
Okolic Lwowa, 1891, p. 41, t 1, f. 15 ; Nordst. Index Desm. 1896, p. 225 ; 
West & G. S. West, Alga-fl. Yorks. 1900, p. 84. 

Semicells rather more regularly pyramidate than in 
typical C. speciostivi, and with the apex more evidently 
truncate. 

Length 35-46 fi ; breadth 23-31 /x ; breadth of 
isthmus 11-14/it; thickness Ib'b-l&b fi. 

England. — Cautley Spout, W. Yorks ! 

Scotland. — Buirn Chalim, Perthshire ! 

Geogr, Distribution. — Galicia in Austria. United 
States (form). 

This form differs so little from C. speciosnvi that it is scarcely 
justifiable to regard it as specifically distinct. 

We have described from California a Desmid which we 
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named " C, Roiitafi^ukii var. amerieaniim" {vtite W. & G. S. 
West, ' Some Desni. U. S.' 189S, p. 304, t. 17, f. 13). This 
differs from the nsual form in the absence of the granules 
above the istlnniis, and should be placed aa C. speciosum var, 
Rontajifislcii forma ntti 



212. CoBmarium aubBpeciosum Nordst. 
(P). LXXXIX, fig. 11.) 

Co»r«ariuiH aiitgjiBciosJni Nonist. Desiu. Arctoie. 1H7.''>, p. 22, t. 6. f. 13 ; 
Cooke, Brit. Deun. lf*S7,p.ll7, t. 4i,f.£i Boldt.Duam.OrtnJftnd, 1888, 
p. aO; De Toni, Syli Al^, 1889, p. OSfl: West, Alg. N. Torka. 1889, 
p. 293; Alg. N. Wales, ItWO, p. 290 ; AJg. W. Ireland, I8BZ. p. IBOi 
Alg. Engl, lavka Diatr. 1802, d. 729; S,oj & Biaa. Scott. Desni. 19M, 
p. 175 1 Barg. Ferekr. Al^. Oat^lM)!. 18^4. p. 16; Noniet. Index 
Desm. 189S, p. 347 ; West Jt G. S. West, Welw. Afric. Kreshw. Al);u, 
IWtT, p. ITS i Borg», Trop. u, subtrop. SUsBw.-Chlor. 1H99. p. 28 ; Wert 
& G. S. West, Altfa-fl. Yorks. IBOO, p. 8B ; Alg. N. Ireliuid. 1902, p. *J ; 
Freshw. Alj^. Orlnief s and Sbetl&nds, 1906, p. 2^ i Borge, BeitrHge Alf;. 
Schweden, 190«, p. 42. 

CnineUa tubipeeiota Kuntze, Eevis, geti. plant. 1891, p. 925. 

Cells rather under medium size, 1^— IJ times as lon^ 
iis broad, deeply coiisti-icted, sinus narrowly linear ; 
seinicells pyi-amidate-subseinicircular, from the flat 
base at first slightly dilated, then very gradually attenu- 
ated to the subtruncate apex, basal angles scarcely 
rounded, apicfil angles slightly i-onnded, margin IG-IS- 
crenate, 4 apical creuations and 0-7 on each convex 
side, those creuations near the basal angles smaller 
than the ajiical ones, creuations (except those at the 
basal angles) minutely bigranulate; within the margins 
minutely granulate, granules arranged in radial and 
concentric series, '•> outer concentric series geminate, 
2 inner series single ; in the centre above the isthmus 
with a roumled granulate tumour, granules irregularly 
disposed or in -j-fl indistinct subvertical series. Side 
view of semicell ovate-rectangular, slightly tumid at 
the base on eacli side, apical angles slightly rounded. 
Vertical view elliptic, with a tninour at the middle on 
each side, poles rounded. 

Zygospore unknown. 

Length 41-r>ii-4/i.; breaiUh i2rt',-^-:J(i ^ ; breadth of 
istbmu,-; 12-Hi-2; thickness 2<i-'2li/i. 

EM;i,.\Nn. — Westmoreland ! (Ih's.-'rft). Shipley Glen 
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and Penyghent, W. Yorks ! Mickle Fell and Scar- 
borough Mere, N. Yorks ! Leicestershire (Boy). 

Wales. — Capel Curig, Carnarvonshire ! 

Scotland. — Near Mintlaw, Aberdeen ; Clova Table- 
land and Canloclian, Forfar {Rof/ ^' Bissett). Craig- 
an-Lochan and Spittal of Grlen Shee, Perth! Loch 
Xess, Inverness ! Plankton of Loch Xan Cuinne, 
Sutherland (J. Murraj/) ! Orkneys ! Shetlands ! 

Ireland. — Near Glenties and Lough Anna, Donegal! 
Creggan Lough, Gahvay ! 

Geogr. Distnbufion. — Galicia in Austria. Norway. 
Sweden. N. Russia. Faeroes. Nova Zembla. Spitz- 
bergen. Greenland. Ceylon. Madagascar (var.). 
E. Africa. New^foundland. United States. Brazil. 
Patagonia (var.). 

C. sicbspeciosum is at once distinguished from C npeciosum 
by the different proportions and more pyramidate form of its 
semicells, as well as by its small and rounded central tumour. 
The two species often occur intermingled in subalpine boggy 
springs. 

It appears to us, however, to be much more closely allied to 
C. j)idcherrimuia, from which it is only distinguished by the 
shape of the semicells, which are much less inflated and 
truncate at the apex. C. hinum is also very nearly related, 
differing in its more conspicuously emarginate crenations, its 
broader apex, and in the structure of its central tumour. 

Var. validius Nordst. (PI. LXXXIX, figs. 12, 13.) 

C. speciosum var. injiatum Mask. New Zeal. Desiu. Add. 1883, p. 240, t. 24, 

f. 6 [according to Maskell, 1892]. 
C suhsjpeciosutn Nordst; var. validius Nordst. in Botan. Notis. 1887, 

p. 160; Freshw. Alg. N. Zeal. 188vS, p. 49, t. 5, f. 10; Borge, Sussw. 

Chlor. Archang. 1894, p. 31 ; Johnson, Rare Desm. U. S. II, 1895, 

p. 294, t. 240, f . 33 ; Borge, Trop. u. subtrop. Sussw.-Chlor. 1899, p. 23 ; 

Siisswasseralgen Siid-Patagon. 1901, p. 2^^. 
C. suhspeciosum Nordst. var. ej^giatum West k G. S. West, Alg. Madag. 

1895, p. 69, t. 7, f . 16. 

Cells rather larger, semicells with 7-9 lateral crena- 
tions, and a larger basal tumour furnished with 7-9 
vertical series of granules. 

Length 68-84 fi ; breadth 47-53 fi ; breadth of isth- 
mus 17*5-22 ft; thickness 33-34 a*. 
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Scotland. — Skye in Inverness ! Lewis, Outer 
Hebrides I 

Geogr. DistrihiUion. — Galicia in Austria. United 
States. N. Russia. Mancliiiria. Madagascar. New 
Zealand. Patagonia. 

This large liandsome variety has comuioiily 22 creuations 
on each semicell. Borge has recorded forms of it with a 
length of only 58 fi and a breadth df 41 ft. 

213. Cosmarium speciosissimum Schmidle. 
(PI. LXXXIX, Hg*^. 14, \r>.) 

Comiariuni tpaciotiitinnim Schmidle, Beitr. alp. Alg. 18il5, p. ibS, t. 15, 
f. 30-.^]; Nordat. Index Desm. I8!)6, p. 236; Qutw, in Spiaw. Kom. 
fizogr. Atad. TJmiej. KnUtow, 1898, p. 19t) ; Went i G. 8. West. Alga-fl. 
Torks, lOOO.p. 85. 

Cells rather under medium size, deeply cousti-icted, 
sinus narrowly linear ; semicells semi-elliptic with n 
broadly rounded apex, basal angles subrectangular, 
margin deeply crenate, crenations 12-14 (commonly 
12), emarginate (or more rarely truncate) ; with radial 
and conceutric series of truncate-emargiiiat« warts 
within the margin, 4—7 concentric series in which the 
warts diminish in size from the periphery towards the 
centre ; across the base of the seinicell and immediately 
above the isthmus with a transverse row of strong 
costie (vertically disposed). Side view of semicell 
rectangular, basal angles tumid, sides slightly concave, 
apical angles rounded and minutely crenulate, apex 
faintly retuse. Vertical view elliptic, with a rounded, 
(J-crenulate tumour on each side, poles rounded and 
crenulate. Chloroplasts axile, one in each semicell, 
with a single [lyrenoid. 

Zvgospore unknown. 

Length 4<)-.V2 /a ; breadth :!0-30 ^ ; breadth of 
isthmus 17-P.'/x; thickness 20-t!7 /n. 

E.N(;i.A.\i>.— ilickle Fell, X. York.sliire I 

'reoijr. Diiffibiilii'ii. — Germany. Galicia iji Austria. 

ITiis species is the must characteristii' of tlmse which form 
the C. njifcionniii-^ovip. 'J'he margin is more profoundly 
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crenate than in C. speciosum and allied species, and the crena- 
tions are slightly eraarginate. The row of short vertically dis- 
posed ribs across the base of the semicells is also a distinctive 
feature, as each outstanding rib is quite smooth. 

214. Cosmaxium subalatum West & G. S. West. 

(PI. XC, figs. 1-3.) 

Cosmarium suhalatum West & G S. West, Alg. Madag. 1895, p. 63, t. 7, 

f . 31 ; Nordst. Index Desm. 1896, p. 243 ; West & G. S. West, Alg. 

Burma, 1908, p. 207. 
C. alatum as recorded by West & G. S. West, Welw. Afric. Preshw. Alg. 

1897, p. 122 ; Alg. S. England, 1897, p. 489; Alga-fl. Yorks. 1900, p. 87. 

[Not C. alatum Kirchn. 1878.] 

Cells small, 1^-li times as long as broad, deeply 
constricted, sinus narrowly linear with a slightly 
dilated extremity; semicells widely truncate-pyrami- 
date, sides 3-crenate (including the rounded basal and 
apical angles), crenations of equal size, or the basal one 
very slightly larger than the median and apical crena- 
tions, apex truncate and 4-crenate (including the apical 
angles), the two crenations between the apical angles 
considerably smaller than the angles themselves, all the 
crenations bigranulate except the basal ones which are 
trigranulate ; within the margin minutely granulate, 
granules in radiating and subconcentric series, usually 
binate just within the crenations ; in the centre with a 
rounded granulate tumour, 7-8 granules disposed in a 
circle around a central one. Side view of semicell 
ovate, tumid at the base on each side, apex rounded or 
rounded-truncate. Vertical view elliptic, with a small 
3-granulate tumour at the middle on each side, granules 
arranged in 10 transverse series. Chloroplasts axile, 
one in each semicell, with a single pyrenoid. 

Zygospore unknown. 

Length 18-24 fi; breadth 14*5-21/x; breadth of 
isthmus 3*8-6'5 ft ; thickness 10*5-11 /x. 

England. — Boston Spa, W. Yorks! Pilmoor, N. 
Yorks ! Slapton Sands, Devonshire ! 

Geofjr, Disfrihutioii. — Central Africa. Madagascar. 
Burma. 
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Tbis small species is exceedingly characteristic hy reMon 
(t( the three equal crenations at each side of the semicells and 
the two Hmall oues in the middle of each apex. The basal 
i:reniitions are trigranalate, but the rest are bigranulate; aud. 
ihe central tumour is furnished with a ring of 7 or S granules 
xurrounding a single central granule. The chloruplast con- 
tains one large central pyrenoid. 

We have in the past confused this species with C. alatum 
Kirchn., largely owing to the imperfect description and 
absence of figures of the latter. Dr. 0. Kirchner has, how- 
fver, very kindly placed in our hands his original figure of 
C. aiattim, and there can be no longer any question of the 
wpecific distinction of C. enhalatum. 

Although C. alatnni is not British we append a description, 
:ind also give figures, not merely of the type, but of a tropical 
variety of it. We hope by this means to finally clear up 
miy doubt concerning Kirchner's C. alatum and its relations 
with C. subalatntn. 

Description of C. alatum Kirchner; — 

CosuABiDu ALATUM Kirchner, Alg. Schles. 1878, p. 153 ; De 
Toni, Syll. Alg. 1889, p. 1021; Nordst. Index Desm. 1898, 
p. 41. C. alatum a. sileeiacvm Racib. Nonn. Desm. Polon. 
1885, p. 73. Urainella alata Kuntze, Revis. gen. plant. 1891, 
p. 924. Cells small, about 1^ times as long as broad, deeply 
constricted, sinus narrowly linear; semicells subpyramidate- 
trapeziform, with a broad fiat base and a ratlier narrow a])ex, 
lateral margins rather markedly biundulate (with two hollows 
and a median crest), basal and apical angles rounded, apex 
slightly retuwe ; cell-wall gi-annlate, granules with no definite 
radial an-angement, about '4—i showing at the margin of each 
lobe of the semitell ; in the centre with a grauulate ]>ro- 
tuberance. Vertical view elliptic, with a large rounded pro- 
tuberance at the middle on each side. Chlorplasts axile, each 
with two pyrenoids. Zygospore unknown. Length about 
4li /i ; breadth about 37 ft ; breadth of isthnins 1 1 ji ; thickness 
■2i^,. (PI. XC, fig. 11.) 

Geogr. Distnlnition.— Germany. Poland (van). Ecuador 
(var.). 

C. alatum differs from C. sulalatum in its larger size, its 
sinuate rather than crenate margins, its relatively narrower 
and retuse (not crenate) apex, its more numerous and less 
regularly arranged granules, its larger, more granulated 
central tumour, and in the possession of two pyrenoids in each 
chloroplast. 
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The following variety is much better known than Kirchner's 
Silesian form : — 

Var. -EQUATORiENSB Nordst. in Wittr. & Nordst. Alg. Exsic. 
1893, no. 1116; in Botan. Notis. 1893, p. 196. Euastrum 
hexagomim West & G. S. West, Alg. Centr. Africa, 1896, 
p. 378, t. 361, f. 10. Very slightly larger than the type, apex 
decidedly retuse or retuse-emarginate, granulation more 
restricted, granules in somewhat irregular clusters at and 
within the lobes (especially within the basal angles), central 
tumour rather smaller and with fewer granules than in the 
type; vertical view less tumid at the middle on each side. 
Length 44-53 ju ; breadth 38-46 ju ; breadth of isthmus 
9-5-13 /i ; thickness 21-24 /u. (PI. XC, fig. 8.) 

Geogr, Distribution, — Central Africa. Ecuador. 

There is another variety of C alatum — var. gostyniense 
Racib. — which appears to be distinguished by its wider cells 
and its more numerous and densely crowded granules [vide 
Racib. 'Nonn. Desm. Polon.' 1885, p. 73, t. 11, f. 17). 

C, alatum var. suhohlongum West & G. S. West (' Welw. 
Afric. Freshw. Alg.' 1897, p. 122, t. 370, f. 18-19) should be 
known as C. subalatum var. suhohlougnm nob. 

C. alatum var. indicum Turn. {' Freshw. Alg. E. India,' 
1893, p. 57, t. 8, fE. 36, 57) has no relationship with C. alatum 
Kirchn., but the figures may possibly be very inaccurate 
representations of forms of G, subalatum. The latter is known 
to occur in Burma. 

215. Cosmarium hexalobum Nordst. 

(PI. XC, fig. 4.) 

Cosmarmm hexatohum Nordst. Desm. Spetsb. 1872, p. 33, t. 7, f. 16 ; Cooke, 
Brit. Desm. 1887, p. 116, t. 40, f. 10 [figure bad]; Boldt, Desm. Gr5n- 
land, 1888, p. 24; De Toni, Syll. Alg. 1889, p. 1053; West, Alg. 
X. Wales, 1890, p. 290; Borge, Siissw. Chlor. Archang. 1894, p. 30 
[forma"!; Roy & Biss. Scott. Desm. 1894, p. 103; B6rg. Ferskv. Alg. 
()stgronl. 1894, p. 15 ; Nordst. Index Desm. 1896, p. 139; West & G. S. 
West, Alga-fl. Yorks. 1900, p. 85 ; Larsen, Freshw. Alg. E. Greenland, 
1904, p. 85. 

Ursinella hexaloha Kuntze, Revia. gen. plant. 1891, p. 924. 

Cells somewhat small, about 1^ times as long as 
broad, subhexagonal in outline, moderately constricted, 
with a narrowly linear sinus ; semicells trapeziform, 
very gradually attenuated from a straight base to a 
broad apex, basal angles obtuse or obliquely sub- 
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truncate, sides straight and 4~creuate, crenaiioDS 
bigranulate (except the basal one or two), apex dilated 
and 4-crenale, apical angles (formed by the two lateral 
of the 4 crenatioos) prominent and rounded, crenation 
bigranulate (apical angles often 4-granulate) ; within 
the margins with radiating series of granules disposed 
in pairs within each crenation; in the centre of the 
semicell and towards the isthmus with a broad tumour 
furnished with 4-7 (commonly G) vertical granulate 
ridges (3-5 granules on each ridge). Side view of 
semicell rectangular, slightly tumid near the base at 
each side, sides slightly retuse, apical angles rauuded 
and granulate. Vertical view elliptic, with a broad 
crenulate tumour on each side, poles granulate. 

Zygospore unknown. 

Length 4-5-50 fi ; breadth 34-8-10 fj. ; breadth of 
isthmus 18-20 /t ; thickness 2o-4-28 p. 

En(ilani>.— Mickle Fell, X. Yorks ! 

"Wales. — Near Bethesda, Carnarvonshire I 

Scotland. — Black Isle, Ross; Koynach Moor. Press- 
whin, Craigendiiiiiie, and Aboyne, Al)erdeen ; Den of 
Garrol and Dunis, Kincardine (Itoy i^- Bificif). Glen 
Shee, Perth ! 

IitKi.A.Nii. — Dublin and Wicklow {Airh<'r). 

li'i'mji: Dinffilinfiim. — Norway. Russian Lapland. 
N. Russia. Xova Zembla. Spitzbergen. Greenland. 

This iilpiiio iimi iirctic Desiiiid is exceeiliiiffly riire in llie 
JJritish Isljinils. It occurs principally in hogfzy springs nnil 
otliur small Ijiifffiry areas liij^li up oii the inuuutHins. It appears 
to UH to be a very distinctive species, but it should be very 
Ciircfully compared with C. cosiatnm, a Desuiid which occurs 
in similar habitats, 

\Vo fijfiire a small form of C. hp.talohiiin from Penyjjhent, 
W. Yorkshire, which differs only in its dimensions and is 
therefore not to be included in \nr.viiniwRoy & Biss. ; length 
:t(!/i ; breadth 33ju ; breadth of isthmus ISji. (PI. XC, fig. 6.) 

Var. minus Roy & Biss. (PI. XC, fig. 5.) 

€. htxatobutn NonUt, vnr. iniimj Roy & Biss. Scott, Desni. 1SD4, p. 103, 
t. I. f. 12; WeBt & G. S. Wi'st, Al(f, S. Enclnnd, 1H97, p, 4SB; Gutw, in 
Spmw. Kom. fizyog. Akiul. Umic}. Eroboiv. 1H9M, p. 15^. 
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Cells a little smaller than the type, apices of semicells 
less dilated, and the crenations of the margin less bold ; 
granules very minute and not evident at the margin. 

Length 32-35 fx ; breadth 28-30 /x ; breadth of 
isthmus 10-11 ft. 

England. — Epping Forest, Essex ! 

Scotland. — Presswhin in Cromar, Aberdeen {Hon Sf 
Bissett). 

Geor/r. Distribution. — Galicia in Austria. 

216. Cosmarium nasutum Nordst. 
(PI. XC, figs. 9, 10.) 

Cosmarium nasutum Nordst. Desm. Spetsb. 1872, p. 33, t. 7, f . 17 ; Boldt, 
Desm. Gronland, 1888, p. 24 ; De Toni, SyU. Algar. 1889, p. 1048 ; Borge, 
Chlor. Xorska Finmark. 1892, p. 13 ; Siissw. Chlor. Archangel, 1894, 
p. 30 ; Nordst. Index Desm. 1896, p. 180 ; Schmidle, Lappmark Siiss- 
wasseralgen, 1898, p. 38 ; Him, Desm. Finnland, 1903, p. 10 ; Larsen, 
Freshw. Alg. E. Greenland, 1904, p. 86. 

Ursinella nasuta Kuntze, Revis. gen. plant. 1891, p. 925. 

Enastrum scitum West, Alg. W. Ireland, 1892, p. 141, t. 24, f. 13. 

Cosmarium ornatissimum Schmidle, Alg. Bern. Alp. 1894, p. 90, t. 6, f. 12. 

? Euastrum Langei Schmidle, Weit. Beitr. Algenfl. Rheineb. u. Schwarz- 
wald. 1895, p. 79, t. 1, f. 15. [Schmidle's fig. 15a of the front view 
appears to us to be a tilted or oblique view.] 

Cells small, about 1:^ times as long as broad, deeply 
constricted, sinus narrowly linear with a slightly 
dilated extremity ; semicells trapeziform-semicircular, 
basal angles subrectangular, sides slightly convex and 
markedly 4-crenate (the basal crenation sometimes 
having the appearance of a fusion of two smaller 
crenations), apex retuse-emarginate, crenations bi- 
granulate (sometimes almost papillate) except the two 
apical crenations which are 3--4-granulate (or sub- 
papillate) ; within the margin granulate, granules 
binate (innermost often single), arranged in concentric 
and radiating series ; in the centre above the isthmus 
with a rounded tumour furnished with an emarginate 
wart immediately adjacent to the isthmus. Side view 
of semicell rectangular, at the base on each side dilated 
and " nose-like " [hence specific name], apex truncate. 
Vertical view elliptic, with a slight tumour at the 
middle on each side, granules in transverse series, but 



260 BHITISH DESMIDIACE.*. 

absent from the centre. Chloroplasts axile, with one 
pyrenoid (or sometimes with two '-). 

Zygospore unknown. 

Length 3o-i2/x; breadth 28-33 /x; breadth of isth- 
mus 8'o-13/i; thickness 16-18^. 

Ekgland,— Bog, 2 miles S. of Clapham, AV. Yorks ! 

Ireland. — CarrantuohiJI, Kerry ! 

Geogr. Distribution. — Germany (var.). Hungary. 
Italy. Norway. Sweden. Finland. Poland (var.). 
Russian Lapland. N. Russia (a form). Nova Zembla. 
Spitzbergen. Greenland. Australia (var.). New- 
Zealand (var.). United States. 

Forma granulata Nordst. (PI. XC, fig.'*. 11, 12.) 

C. TiQSulHiH forma graaidnln Nordflt. Desm. SpeUb. 1872, p, .■)* ; WUle. 
Ferskv, AIr. Nov. Semlj. 187», p. 42. t. 12, f. 30 ; Boldt, Deam. GrOn- 
land, 1868, p. 24; Llltkem. Desui. Atterseea, 1892, p. 5Q5; Bi^t^. Ferakv. 
AJg. fistgrSnl. Ifift*. p. 14 i Boy 4 Bisa. Scott, Desm. 1894, p. 16S ; West 
& a. S. West, Notes Alg. I, 1898, p. 334 [recorde-d bb t^e} -. Al^-fl. 
Yorks. 1900, p. 86 [recoi^d as t/pe] ; Lariett, Fresliw. Alg. E. Green- 
bmd, 1904, p. B6. 

Semicells with a narrow transverse band of G-S 

granules (generally in pairs) above the emarginate 
wart which lies adjacent to the isthmus. 

Zygospore globose, with rather few mamilliforni 
])rotuberances (about visible in the periphery), each 
protuberance furnished with a short, thick, somewhat 
uncinate spine. 

Length 33-50 ,i ; breadtli 28-38 fj. ; breadth of 
isthmus 10-18//; thickness lG'-i>-20;i; diam. zygosp, 
without spines 34-35 fi, with spines 45-47 fi. 

Englanh. — Cowgill AVold Moss on Wiildale Fell, 
W. Yorks (with zygospores) I 

Wales. — On dripping rocks, Glyder Each, Carnar- 
vonshire ! 

Scotland, — Corrie Etchachan on Ben Jlacdhni, and 
near the summit of Lochnagar, Aberdeen (Ifci/ i^'JIixto-lf). 

(■Ieti(ii\ Distrihulioit . — Austria. Bornholin. Finland. 
Greenland. Spitzbergen. Nova Zembla. 

C. iiattntnni is one of the most cliarsicteristic nt tlie raro 
alpine and arctic Di'sniids. It probably occurs in most of tlio 
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mountainous districts of the west coasts of the British Islands, 
and so far as our present scanty knowledge ^oes, the ** forma 
gramdata" would appear to be more frequently observed than 
the type. The zygospores were observed among various 
JungermanniaceEe on dripping limestone rocks. 

Var. aspenim nob. (PI. XC, fig. 13.) 

Cosmarium asperum West & G. S. West, New Brit. Freshw. Alg. 1894, 
p. 8, t. 1, f. 21 ; Nordst. Index Desin. 1896, p. 53. 

Cells proportionately a little narrower, margin 
of semicell with 10 truncate-emarginate crenations, 
granules within the margin more or less irregularly 
disposed, apex slightly emarginate in the middle; 
with a double row of granule-like warts across the base 
of the semicell. 

Length 45 ft; breadth Sl/i; breadth of isthmus 
12'bfx; thickness 13*5^. 

Scotland.— Near New Galloway, Kirkcudbright ! 

217. Cosmarium eductum Roy & Biss. 
(PI. XC, figs. 14, 15.) 

Cosmarium eductum Roy & Biss. in Nordst. Desm. Bornh. 1888, p. 198, 
t. 6, f. 8 ; De Toni, Syll. Alg. 1^89, p. 952 ; Roy & Biss. Scott. Desm. 
lvS94, p. 100, t. 1, f. 9; Schmidle, Lappmark Siisswasseralgen, 1898, 
p. 24, t. 1, f . 21. 

Ursinella educta Kiintze, Revis. gen. plant. 1891, p. 924. 

Cells rather small, subhexagonal in general outline, 
about 1^ times as long as broad, somewhat deeply 
constricted, sinus narrowly linear, very slightly dilated 
at the extremity; semicells trapeziform, base some- 
what subreniform, basal angles rounded, lower parts of 
sides strongly rounded-inflated and indistinctly 3-4- 
undulate, upper third of sides substraight, apex pro- 
duced, truncate or scarcely convex j apical angles 
scarcely rounded ; within the margins sparsely and 
very delicately granulate (or undulate-granulate), 
smooth in the centre. Side view of semicell ovate- 
circular. Vertical view broadly elliptic, margins 
faintly undulate (more especially towards the poles). 
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Cell-wall rather thick aiKl smooth, Chloroplastaaxile, 
with one pyreuoid. 

Zygospore unknown. 

Length 40— iS/i.; breadth 28-32/*; breadth of ajiex 
17<t^; breadth of isthmus 12-l3'5/i; thickness 20 /j.. 

Scotland. — Powlair and Heughbead near Aboyne, 
Aberdeen ; Crathes and Diirris, Kircardine {lioif ^V 
Bi/tseft). 

Ireland. — Castletown, Kerry ! 

Oeogr. Distrihutiojt. — Galicia in Austria (var.). 
K, Sweden. Bomholm. Poland (yar.). United 
States. 

This species should be compared with f^. retusum (Perty) 
Kabeiih. Raciborski {'Desni. Nowe,' 1889, p. 82, t. 5, f. 17) 
has described a " var. tatncum " of C. eductuvi which does 
not appear to us to diiTer in any essential point from the 
typical plant. 

218. Cosmarium did ymochon drum Nord.-'t. 
(PI. XC, fig. If.i.) 

Ooimanum didymochondrum Nordst. Desm. Jtal. 1876, p. 36, t. 12, f. 11 ; 
De Toni, Syll. Alg. 1889, p. 972 ; Rncib. Desm. Nowe, 1889, p. 87 : Roy 

i: Bisa. Scott. Desm. ISSH, p. 4.-. ; West i G. S. West. Al^a-fl. Ydi'ks. 
190U. p. H4: BoiTft in Ber. Sehweiz. bot, Ges. l'X>l,p. lolc. fij;. [forma": 
Alg. Ai^fiitina u. Boliv. 1906, p. H. 
Ursiiiella iliilymnch'tndrti Kuntue, Kcvis. gen. plant. 1S91, ]i. ',124. 

Cells somewhat sinall, about 1^ times as long as 
broad, deeply constricted, sinus narrowly linear with a 
slightly dilated extremity ; semicells siibseniieircular- 
quadrate, of the same width from the broad base to a 
little above the middle, then very gradually narrowed 
to a somewhat produced apex, sides 5-7-crenate, lower 
crenations small and rather indistinct, basal angles 
rectangular but obtuse, upper crenations distinct and 
larger, apex truncate and indistinctly 4-undulate ; 
within the margin with two (rarely three) concentric 
series of granules (often very indistinct) ; in the centre 
immediately adjacent to the isthmus with two granules. 
Side view of semicell ovate. Vertical view elliptic, in 
the centre smooth. Cell-wall minutely punctate and 
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sometimes yellowisli. Chloroplasts axile, with one 
pyrenoid. 

Zygospore unknown. 

Length 40-58 fi ; breadth 28-38 /x ; breadth of apex 
12-18 /x; breadth of isthmus 10*5-15 /x; thickness 
17-22 /x. 

England. — Shipley Glen and Ingleton, W. Yorks ! 

Scotland. — Near Tain, Ross ; Glen Urquhart, Inver- 
ness (Hoy ^ Bissett). 

Geogr. Distribution. — France. Germany. Galicia 
in Austria. Italy. Norway. Poland. Argentina. 

This species should be compared with C crenaticm, C, suh- 
notabile, and C, sicbcrenatuvi, from each of which it is dis- 
tinguished by its general proportions, the form of its semi- 
cells, and its granulation. It occurs amongst mosses on 
dripping rocks and in other well-aerated situations. 

219. Cosmarium subnotabile Wille. 
(PI. XC, figs. 17, 18.) 

CosmaHum suhnotahile WiUe, Ferskv. Alg. Nov. Semlj. 1879, p. 36, t. 12, 
f. 16; lie Toni, SyU. Alg. 1889, p. 964; West, Alg. Engl. Lake Distr. 
1892, p. 726 ; Nordst. Index Desm. 1896, p. 246; West & G. S. West, 
Alga-fl. Yorks, 1900, p. 84. 

Ursinella suhnotahilis Kuntze, Eevis. gen. plant. 1891, p. 925. 

Cells rather small, about 1^ times as long as broad, 
moderately constricted, sinus narrowly linear, with a 
slightly dilated extremity ; semicells truncate pyrami- 
date, basal angles subrectangular, sides convex and 
5-6-iindulate, apical angles scarcely rounded, apex 
truncate and faintly 4-undulate; within the margin 
with about two series of small granules, rather more 
within the basal angles, and with one series (or more ?) 
across the base of the semicell next the isthmus. Side 
view of semicell broadly elliptic or siibcircular-elliptic. 
Vertical view elliptic. Chloroplasts axile, with two 
pyrenoids. 

Zygospore unknown. 

Length 30-50 /li; breadth 21*5-34 /x; breadth of 
isthmus 11-15 /x; thickness 16-26 /x. 
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England. — Trougli at Ambleside, Westmoreland I 
Near Settle, Peiiyglient, and Caiitley Spout, W. 
Yorks ! 

Geogr. Dhiribniion. — Galicia in Austria. Nova 
Zembla. 

This species should be very carefully contrasted with 
C. HuiahUe Breb. and C. Niigelianum Breb., especially the 
former, from which it differs only in the granulation of the 
cell-wall and in the presence of two pyrenoids in each 
seniicell. 

220. Cosmarium tiuuens Nordst. 
(PL XC, figs. 19, 20.) 



DyiphinciiumiuiMfu (Nordst.) Hftn»g. Prodi. Algenfl. Btihm. 1888. p. 279; 
De Toni, Syll. Mg. IMHfi, p. 8B2i Giitw, Alg. priPoip. Diatom., Asia 
central, atqne in China coUect. 190.^, p. 20u, t. 9, f. 4. 

Cells rather under medium size, about 1^ times as 
long as broad, moderately constricted, sintis open and 
acute-angled; semicells broadly subcircular-ovate, gra- 
dually narrowed from a broad, convex base to a rather 
narrow, subtruncate apex, sides convex, entire margin 
crenulate-granulate or undulate-crennlate, crennlatioiis 
about 10 of which 4 are apical; towards the margin 
with several more or less irregular series of granules 
(sometimes with an indistinct radial disposition), and 
across the base immediately above the isthmws with 
3-4 somewhat indistinct transverse series of granules, 
with a smooth area in the centre of the semicell. Side 
view of semicell ovate from a broad base, sides straight 
or very slightly concave, apex broadly rounded. Ver- 
tical view bi-oadly elliptic, jtoles very bhmtly pointed, 
margin crennlate, granules disposed approximately in 
transverse series. Chloro])lasfs axile, witii one large 
central pyrenoid. 

Zygospore unknown. 

Length 48-51 ^; breadth :JU-:JJ/j.; breadth of isth- 
mus 17-24 /a; thickness 27-30^. 
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England. — Ingleton, AV. Yorks (on dripping lime- 
stone rocks) ! 

Geogr. iJistribntion. — Germany. Bohemia in Austria. 
Spitzbergen. China. 

C. tnmens is apparently a very rare Desmid with most 
characteristic features. Its inflated semicells, open sinus, and 
peculiarities of granulation easily distinguish it from any 
other of the crenulated species. 

221. Cosmarium retusum (Perty) Rabenh. 

(PI. XCI, figs. 1, 2.) 

« 

Enastrum (CosmaHum) retusum Perty in Mittheil. naturf. Ges. Bern. 

1849, p. 173 [Not E. retusum Kiitz., 1845 = ArthrodesmuA Incus (Breb.) 

Hass.j ; Kleinst. Lebensf . 1852, p. 208, t. 16, f. 12. 
Cosmarium retusum (Perty) Rabenh. Flor. Europ. Alg. Ill, 1868, p. 167 ; 

Lund. Desm. Siiec. 1871, p. 36, t. 3, f. 3 ; Nordst. Norges Desm. 1873, 

p. 16; Jacobs. Desm. Danemark, 1876, p. 195; De Toni, Syll. Alg. 1889, 

p. 1003 ; Racib. Desmidyja Ciastonia, 1892, p. 377 ; Roy & Biss. Scott. 

Desm. 1894, p. 174; Nordst. Index Desm. 1896, p. 224; West & G. S. 

West, Welw. Afric. Freshw. Alg. 1897, p. 113. 
Ursinella retusa Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells small, about 1^ times as long as broad, very 
deeply constricted, sinus narrowly linear, with a slightly 
dilated apex ; semicells subtriangular from a subreni- 
form base, basal angles broadly rounded, sides slightly 
concave, apex subtruncate (very slightly convex), 
apical angles obtuse ; cell-wall indistinctly granulate, 
granules rather acute, very localized and variable, 6-8 
at each basal angle (about 3 marginal), 3-6 in the centre 
(variably disposed), and sometimes with 3 or 4 imme- 
diately within the apex, between the granules minutely 
punctate. Side view of semicell ovate, apex sub- 
truncate. Vertical view rather narrowly elliptic, with 
two (or three) slight prominences at the middle on each 
side, each prominence tipped with a granule. Chloro- 
plasts axile, with a central pyrenoid. 

Zygospore unknown. 

Length 30-39 /i ; breadth 24^30 /i ; breadth of 
isthmus 8-10 /LL ; breadth of apex 13-18 /i; thickness 
13-5-18-5/x. 
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Scotland. — Glen Clunie in Braemar, and Birse, 
Aberdeen (li'Jij ^- lihsetf). 

Gforjr. ifixtrihutiou. — France. G»licia in Austria. 
Hiingarj'. Norway. Sweden. Denmark. Java. Japan. 
Bengal. Bunua. Centra! Africa. Australia. New 
Zealand. United States. 

C. retusum is a rare species of characteristic form, 'i'he 
granulation, which is somewhat peculiar, is exce^dio^ly 
variable, ancl not infrequently scarcely visible. It is appa- 
rently more abundant in tropical and subtropical regions than 
in temperate zones. 

Metisru. Roy and Bissett Lave described a perfectly smootli 
variety (var. liBve) from Japan {consult Boy & Biss. ' Jap, 
Desm.'p. 195). 

In view of the great variability of the granulation of this 
wpecies it is doubtful whether " var. ragam " Nordst. (' Alg. 
et Char. I,' 1»(^0, p. 5, t. 1, f. 5) should not be included with 
the typo. 

Var. anguatatum noh, (PI. XCI, fig. 3.) 

C*. cdupfum Eoy i BisB. var. angvtlattu,,. West, Alg. W. Ireland, 1«92, 
p. IM, t. au, f. 20. 

Cells proportionately narrower, basal angles indis- 
tinctly 3-unduIate; cell-wall faintly but distinctly (and 
Hoinevvliat distantly) piinctulate, punctiilations stronger 
within the basal angles and immediately below the 
apex. 

Length 30^; breadth 21'5/j; breadth of isthmus 
(r^/x; breadth of ajje.x: lJ-12'5/x. 

liiKi,ANi>. — Ballynahinch, Grahvay ! 

This viiriety seems to be a transitional form between 
(7. nlnnnvi (Pei-ty) Habenli. and a Desniid which we have 
described as (,', imvquaUpellicnm (vide West & (Jr. 8. AVest, 
' Alg. Miulag.' 1895, p. 54, t. (i, f. 28-29), which has a wide 
distribution in the tropical iind subtropical regions of both 
the eastern and western hemispheres. C. retiisuvi vnr. 
anijiixtutiivi lias the same proportions as C inieqitalipellicum, 
but Ims neither the unutjually thickened basal angles nor the 
minutely undulate apex of that species. The cell-wall is also 
diffeivnlly punctuhited, the punctulations of C. uixqiiali- 
jii-llleuvi luiving a denser and a perfectly even dis])osition. 
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Owing to the cloi^e relationship which C. insequalipellicuin 
bears to C rehisum we have given figures of the former for 
the purpose of comparison {vide PL XCI, figs. 4 and 5). 
Schmidle (' Alg. aus Nyassa-See/ 1903, p. 68) has placed it 
as " C, retitsiforme var. ineequalipellicum/' but in this he has 
made a decided error, as it is much more closely allied to 
C, rettcsicm, and might with justice be regarded as " C. retiisum 
var. inwqualipellicicm nob." 

222. Cosmarium ovale Ralfs. 
(PL XCII, fig. 1 ; PL XCIII, fig. 1 ; PI. XCIV, fig. 1.) 

Cosmarium ovale Ralfs, Brit. Desm. 1848, p. 98, t. 15, f. 9 [Ralfs in Ann. 
Mag. Nat. Hist. 1844, p. 394, t. 11, f. 7, refers to several species of the 
genus ; Haas. Brit. Freshw. Alg. 1845, p. 366, t. 86, f. 8, 9, = copy of 
Ralfs, 1844] ; Kutz. Spec. Alg. 1849, p. 175 ; Arch, in Pritch. Infus. 
1861, p. 733 ; Lund. Desm. Suec. 1871, p. 53 ; Delp. Desm. subalp. 1877, 
p. 34, t. 10, f. 1-4; Kirchn. Alg. Schles. 1878, p. 146; Wolle, Desm. 
U. S. 1884, p. 57, t. 13, f . 8-9 ; Cooke, Brit. Desm. 1887, p. 100, t. 38, f . 3 ; 
West, Alg. W. Ireland, 1892, p. 164; Roy & Biss. Scott. Desm. 1894, 
p. 170 ; Nordst. Index Desm. 1896, p. 192 ; West & G. S. West, Alg. 
S. England, 1897, p. 488 ; Alga-fl. Yorks. 1900, p. 82 ; Alg. N. Ireland, 
1902, p. 37 ; Scott. Freshw. Plankton, I, 1903, p. 527 ; Further Contrib. 
Plankton Scott. Lochs, 1905, p. 485; Comp. Study Plankton Irish 
Lakes, 1906, p. 85 ; Borge, Beitrage Alg. Schweden, 1906, p. 30. 

Cosmaridium ovale Hansg. Prodr. Algenfl. Bohm. 1888, p. 191, f. 113. 

Pleurotfeniopsis (Cosmaridium) ovalis (Ralfs) De Toni, Syll. Alg. 1889, 
p. 912. 

Cells very large, If-lf times as long as broad, 
deeply constricted, sinus narrowly linear with a slightly 
dilated extremity ; semicells ovate from a broad, flat 
base, the upper half considerably more attenuated 
than the lower half, basal angles rounded, lower half 
of sides convex, upper half almost straight, apex 
rounded but always with an indication of being sub- 
truncate, lateral margins furnished with 19-21 large 
conical granules, and with a somewhat irregular series 
within the margin, often with quite a number of these 
large granules within the basal angles, margin of the 
extreme apex usually smooth but with one or two 
series of conical granules within. Side view of semi- 
cell ovate from a broadly rounded base, apex rounded ; 
granules forming a broad band extending up the 
middle from the isthmus to the apex (4--5 visible at 
the apical margin), disposition of granules very 
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irregular. Vertical view elliptic, granules forming a 
bi-oad median band from pole to pole (4—5 visible at 
the margin of each pole), disposition of granules some- 
what irregular, but generally showing indications of 
4—5 very irregular series. Cell-wall finely scrobiculate, 
and distinctly thickened in the centre of each semicell. 
Chloro2>last3 parietal, forming 4-6 broad, irregular 
bands extending from base to apex of each semicell ; 
pvrenoids rather small and numerous, 9-11 in each 
chloroplast. 

Zygospore unknown. 

Length 178-222^; breadth 98-13()^; breadth of 
isthmus 30-47/*; thickness 74— 9-t/i, 

BsfSLAXD. — BownesB, Westmoreland! (tlnlfg). Great 
Hhunnor Fell and Strensall, X, Yorks! New Foi-est, 
Hants ! 

ScoTUNO. — Rhiconich, Sutherland ! Khoil, Aberdeen 
(Roi/ 4" liuaeit). Ben Lawers and Craig-an-Locban, 
Perth ! Plankton of Loch Shiel, Inverness ! Plankton 
of Loch Fadaghoda, Lewis, and Locli Nan Enii, 
N. Uist, Outer Hel)riiles ! 

Ikeland, — Near Kproule's Longh, Donegal ! Bally- 
Uidiinch, Gaiway ! Adiigole, Kerry ! Very rare in 
tlie plankton of small lakes between Clifden and Koinid- 
stone, (ialway ! 

<i'i-fii/i\ DisfiiLatiuii. — France, (.ierniany. Galicia 
in Austria. Sile.sia (var.). Italy. Xorwiiy. Sweden. 
United States. Brazil. 

Cii^iiiurinm iirab: stunds quitu iiloiici iiiiiong Eiirupi'iiii sjiefies 
of tlifj f^i'iiiis, not iiiei-ely on account of itK sikc, but also with 
ri'giinl to its granulation. In tlie United States it is accoin- 
))anioil by another allied species of ahnost et^iial size — 
r. .U-iilnlHin Wolle (consult West k G. S. West, 'Some 
N. Ani.T. Dcsni.' \»m, p. 249, t. 1.5, f. 10-1 1). Tlicre uiv in 
idl fniiL- known u.eu.hcrs of tlie " 0. oval,'-^r:.mY," tlie two 
rornaiuin^' ^pucit's liciiig C. d.-nliriilatHin Borge (' Aii.stral, Siiss- 
wassei'cliloi-.' 18it«, p. 19, t. 3, f. -SI) and C. .■'plendUium Borge 
('Alg. erst. Kcgucll. K.xped. IJ, Dcsniid.' 190;i, p. 99, t. :J, 
f, 27), both of wliicli arc Hnioiigst the laiyest anil handsomest 
species of tlio genus. The former jiossesscs nunierons, short, 



COSMARIUM. 269 

and often curved marginal spines in place of the conical 
granules of C. ovale, and is known to occur in Australia, Brazil, 
and Uruguay. The latter is the largest known species of the 
genus (length 255-260 /u; breadth 174-176 /u), and the conical 
granules of G. ovale are in this case replaced, except for a 
few spines at the base, by several series of emarginate warts. 
This large Desmid is at present only known from Paraguay. 

Ealfs' figure of C, ovale in his ^ British Desmids,' 1848, 
t. 15, f. 9, is not very accurate. The marginal granules are 
not so broad as he figures them, but more conical, and they 
never extend regularly over the extreme apex of the semi- 
cell ; neither are they disposed in such a regular band as he 
portrays them in his figure of the side view. 

The marginal granules or teeth are solid, and very fre- 
quently they have a decided upward curve such as is more 
distinctly evident in the short spines of C. denticulatum. 

C. ovule occurs chiefly in the western British areas, more 
especially in the old bogs, but it is very local although some- 
times fairly abundant. It occurs in the plankton of the 
western lake-areas. 

Var. subglabrum West & G. S. West. (PI. XCIV, 

fig. 11.) . 

C ovale var. subglabrum West & G. S. West, Some N. Amer. Desm. 1896, 
p. 249, t. 15, f. 3 ; Alg. S. England, 1897, p. 488. 

Cells a little smaller than in the type, lateral margins 
of seinicells minutely undulate ; granules few, about 2 
(rarely only one) at each basal angle, 3-4 at the 
margin just below the apex and 1-3 within the margin 
near the apex ; apex narrowly truncate. 

Length 154 ft; breadth 88 /i ; breadth of isthmus 
30 /x. 

ExVGLAND. — New Forest, Hants ! 

Geogr. Distribution. — United States. 

223. Cosmaxium Scoticum West & G. S. West. 

(PI. XCV, figs. 1-3.) 

Cosmarium Scoticum West & G. S. West, New Brit. Freshw. Alg. 1894, 
p. 6, 1. 1, f. 23 ; Nordst. Index Desm. 1896, p. 230. 

Cells very large, about 1^ times as long as broad, 
deeply constricted, sinus narrowly linear with a 
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dilated extremity; semicells truncate-pjramidau 
basal angles rounded, sides convex, apical angles 
rounded, apex truncate or narrowly truncate; cell-wall 
^anulate ; granules very small, 24—29 showing on 
each lateral margin, apex smooth, generally more or 
less concentrically disposed towards the margin but 
scattered in the centre of the semicells. Side view of 
semicell very hroadlj' elliptic. Vertical view elliptic, 
ratio of axes about 1 : 1'5, granules disposed in indis- 
tinct transverse series, smooth in the centre. Chloro- 
plasts axile, with two pyreuoids. 

Zygospore unknown. 

Length 130-150^; breadth 08-105 /i; breadth of 
isthmus 35-46'5/i; thickness O2'o/i. 

ScOTL.UfD. — Ben Laoigh, Craig-an-Lochan, and Glas 
Mhoel, Perthshire ! 

This species occuired in bogs amongat numerous other 
Desinids. It should be coinpaved with C. pi/ramidatnm Breb, 
and C. pup.udnpachijdermum Nordst,, from both of which it 
differs in the form of ita BOinicella and in its finely granalntc 
cell-wali. 

22t. Cosmarium tetraophthalmum Breb. 

{PI. xcv, fig.s. -i-r.) 

Coimcirmm leira<,phthalMUm Bri'li. in Kalfs' Brit. Desiii. IH-iN, p. IIS. t. 17, 
f. 11 [fiftiiwa not ucoiimte" ; t. :t;t, f. S ; KiitK. Sptt. Al^. 1H4», p. IT.". , 
De Bary. Conj. lH5ft, p. -j4; Areh. in Pritoh. Infiia. IHiil, p. TAi; 
Kabenh. Flor, Europ. Algnr. Ill, 1K6S, p. !.■)»; Delp. Di'sni. subiilp. 
1W7, p. 211, t. », f. 1-4 [figures not accurate] j Klela, Desui. Ostpn-usx. 
1871», p. 41 ; Boldt, SilxT. Chlorophy. 1885, p. 108j Cookf. Brit. Desiii, 
1N87, p. !I9, t. .18, f. 1 rfltfure bud" ; Hnns^. Prodr. Alj^nfl. Biilnn. IWW, 
p. 200; Boldt, Desm. Gritnlanil, 1888, p. 28; Dc Toni, Syll. Alg. 1881t, 
p. i»81 ; West, AI|t. N. Wiiles, 1890, p. 28!!; Bftrg. Dt-siu. Bmsil. IsShl, 
p. ;t7 ; Oiitw. Plor. Glon. Okolic Lwuva, 1891, p. 31 ; Woat, Alg. W. Itv- 
land, 1N92, p. inl -, Xlg. Enj;!. Lake Distr. 1892, p. 72(1 ; Ltltkcni. Desiu. 
AttiTHwa. 18!Kt, p. .l.'ill : B«v A Bias. Si-ott. Di'sui. 1894, p. 171! ; NonUt. 
Indt'x Uesm. 1896, p. 25.1 ; West &, G. S. West, AIk. S. England, 1897, 
p. 48H ; U. S. West. Algn-ll. Cainhr. 181(9, p. 217 ; West i G. S. West, 
Alga-fl. Yorka. 11)00, p. 82 ; Bohlin. Flor. Algol, d'enu donee d. Ai.-ores. 
llKH,p.65; ftirg. Fresliw. Aly. Fn?ro*«, 1901, p. a:!8; West & G, S. 
Weit, Alg.S. Ireland, 1902, p. ;t7 ; Larson, Freshw. Alg. E. Greenland. 
1904, p. 8»i West & G. S. West. Freshw. Alg. Orknevs nnd Sh.-t- 
Innds, 1905, p. 21 ; FnrtlitT Contrib. I'liinkton Bcott. Lochs, lOo.^j, 
)). 485 ; Conip. Study Plankton Irish Lakes, 190(i, p, 85 ; Borge, Bc-if r. 
Alg. Schwcdcn, 190(J, p. 30. 
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Didymidium {Cosmarium) tetraophthalmum Beinsch, Algenfl. Frank. 1867, 

p. 121. 
Cosmarium tetraophthalmum forma, Lund. Desm. Suec. 1871, p. 27. 
C. tetraophthalmum Breb. var. Lundellii Wittr. Gotl. Ol. sotv. Alg. 1872, 

p. 56 ; Nordst. Desm. Arctose, 1875, pp. 17, 40 ; Desm. Gr6nland, 1885, 

p. 7 ; Boldt, Desm. Grfinland. 1888, p. 28 ; Gutw. Flor. Glon. Galic. 

1890, p. 14; Anderss. Sverig. Chlor. 1890, p. 14; Borge, Chlorophy. 

Norska Finmark. 1892, p. 9 ; West, Alg. W. Ireland, 1892, p. 152 ; Alg. 

Engl. Lake Distr. 1892, p. 726 ; Gutw. Flor. Glon. Okolic Tamapola, 

1894, p. 90; Boy & Biss. Scott. Desm. 1894, p. 176; West & G. S. 

West, Alg. S. England, 1897, p. 488 ; Alga-fl. Yorks. 1900, p. 82 ; 

? Hirn, Desm. Finnland. 1903, p. 13, t. 1, f. 16 ; Borge, Beitrage Alg. 

Schweden, 1906, p. 30. 
Ursirulla tetraophthalma Kuntze, Bevis. gen. plant. 1891, p. 925. 

Cells large, about 1^ times as long as broad, deeply 
constricted, sinns narrowly linear with a dilated ex- 
tremity ; semicells pyramidate-ovate, basal angles very 
broadly rounded, sides slightly convex, extreme apex 
truncate and the apical angles rounded; cell-wall 
granulate and between the granules distinctly and 
finely punctate, with 12-14 large, rather flattened 
granules along each lateral margin, extreme apex 
smooth, granules within the margin large and more or 
less scattered (with indications of both oblique and 
concentric arrangements), with a gradual reduction of 
granules towards the centre of the semicell, where they 
are quite small, and also with a considerable reduction 
of the granules within the smooth apex. Side view of 
semicell almost circular. Vertical view elliptic, ratio 
of axes about 1 : 1*4, poles and within the poles 
strongly granulate, also granulate within the sides, at 
the middle of each side and in the centre destitute 
of granules. Chloroplasts axile, each with two large 
pyrenoids. 

Zygospore ellipsoid, furnished with numerous mamil- 
late warts (about 32 visible at the periphery), each of 
which is terminated by a short (often curved), simple 
spine. 

Length 90-120 /x; breadth 60-86 /x; breadth of 
isthmus 18-30 /ll; thickness 42-51 ft; diam. zygosp. 
without spines 120-137 /i, with spines 145-163 /i. 

England. — Cumberland ! AVestmoreland ! (Balfs). 
Lancashire ! W., N., and E. Yorks ! Cheshire (Roy). 
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Leicestershire (/i' ('.'/)■ Essex ! Cambridgestii^ 
Gloucestershire (Ralp). Surrey I {Unljs). Sussex! 
{Ralfs). Kent ! Hants ! {Roii). Devon ! Cornwall ! 
{ItaJfJ). 

Wales. — General in Carnarvonshire and Merioneth I 
Anglesey I 

Scotland.— General ! (fi";/ ^ Bissett). Orkneys ! 
Shetlanda I Very common in the Outer Hebrides ! 

Ireland. — General ! Rare in plankton of Lough 
Corrib, Galway ! 

Geogr. Distnbution. — France. Belgium. Gfermany. 
Austria and Galicia. Bosnia. Hungary. Italy. 
Switzerland. Norway. Sweden. Bornholm. Poland. 
Finland. Russian Lapland. N. Russia. Faeroes. 
Iceland. Spitzbergen. Greenland. Mongolia. China. 
Japan. India. New Zealand. Azores, United States. 
Brazil. Patagonia. 

C. tetraophlhalmum is found generally disti-ibuted over the 
whole of the British Islands, but more eapecially in Sphaffnivrn' 
bojfs and in peaty moorland ditches. It often occars in 
(juaiitity associated with Xaiithidium armatum, Tetmemorus 
granulatua, Gymnozyga moniliformis, Micraeteriaa denticulata, 
M. truncata, Euastrum Didelta, etc. In both England and 
Wales it is a fairly coiiniion bog-s])L'cie^, but it reaches its 
luiiximum abnudance in some of tlie boggy pools of the 
North-we.it of Scotland and the West of Ireland. 

The figures of this Desuiid given by Ralfs are not very 
accurate, and those of Delponte and Cooke are equally bad. 
We first pointed this out in the Joiim. Hoy. Microscop. Soc. 
1890, p. 289. The granulation is most inaccuKitoly figured, 
and the centre and apices are depicted as coarsely grannlnte 
like the rest of the seniicell, which is never the case. We 
have examined hundreds of specimens of this species from all 
parts of the British Islands, including all those localities from 
which Ralfs (and, through the latter, Brebisson) obtained it, 
and wo have never yet seen a specimen in whicJi the granules 
were not greatly reduced ootli in the centre and at the apices 
of the semicells. Thus, the only form observed by Lundell in 
Kweden, and subsequently named by Witt rock as " var. 
Lnndellii," is the commoi form throughout the whole of the 
British Islands, and undoubtedly the one which both Kalfs 
and Brebisson examined at the time the characters of the 
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species were laid down. We therefore regard Wittrock's 
^' var. Lundellii " as the type form, and consider that this 
varietal name came into existence simply because careful 
observers were beginning to find out that their specimens did 
not agree with the erroneous figures given by Ralfs."**" We 
have examined C tetraophthalmum from Norway, Germany, 
Austria, Switzerland, and Italy, and the specimens agree in 
every detail with those so widely distributed in the British 
Islands. 

C, tetraophthalmum should be carefully compared with 
C cymatopleurum var. tyrolicum. 

Heterocarpella tetraophthalma Kiitz. (^ Syn. Diat.' 1834, 
p. 597; Breb. ^Alg. Falaise,' 1835, p. 56, t. 7), Cosmarium 
tetraophthalmum Menegh. (^ Conspectus algol. Euganeae,' 
Patav. 1837, p. 18; * Synops. Desm.' 1840, p. 220), and 
Euastrum tetraophthalmum Kiitz. ('Phyc. germ.' 1845, p. 136) 
are excluded from the synonymy because of the impossibility 
of deciding to which species of Cosmarium they refer. 

Note. — We have excluded C. tetraophthalmum var. sub- 
rotundum West (' Alg. N. Wales,' 1890, p. 289, t. 6, f . 25) on 
account of its doubtful nature. The figure is not a good one, 
and the characters of the Desmid in question indicate rela- 
tionships quite apart from C. tetraophthalmum. Until further 
specimens are examined we shall place it among those doubtful 
forms still to be enquired into. 

* Precisely similar inaccuracies of description and figure led to the estab- 
lishment of " C. Turpinii var. Lundellii" this having since been shown, by 
an examination of Brebisson's original specimens, to be tjrpical C. Turpinii 
{vide p. 191). 
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PLATE LSV. 



11-12. 
13-14. 



.—Oosmarimii BolmniM Uw<i. I, x 400 (aftei- 

Liindell) ; 2, seinicell, x 400 
— C. Hotmjemie var. mtegrnm Luii<J. 3 and 4, x 

400 ; 5, X 400 (after Nordstedt) . 
. — C. Solmieiise var. attenuatum Gutw. x 400 . 
— C. Uolmiense var. midaium West, x 400 
,— C cymatopleurum Nordst, 8, x 400 (after 

Nordstedt) ; 9, form with produced apices, 

approaching var. Arrkerii, x 520 . 
. — C. ryTiiatopleurum var. Archerii (Roy & Bi'sb.) 

West & G. S. Weat. X 400 (after Roy & 

Biasett) .... 

— C. ct/mafuphiiriivi var. tt/ivlirnm Norilst. II, 

X 400 (after Nordstedt); 12, x 400 
.—C. MjwiImvi Schniidle. 13, x about (52r> 

[after Stduiiidk-) ; 14, x 520 . 

-C. Mnmhim var. Bfuiduu'Ju West & (i. S. Wfst. 

X .V20 .... 
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FLATK LSV. 



.—Cfwmarium Uobaiense haad. 1, X 400 (after 
LiiikIcII) ; 2, Mimicon, x 400 . 

.—(!. lIolmu:n»ii vtir. inttgrum hnad. 3 and 4, x 
MM i :., X 400 (aftfr Nord«todt) . 

, — C. Uolmiejimt vur. atlantuitum Gtilvr. x 400 . 

. — 0. Holmitniati var. wiidabvm West, x 400 

,~C. rymakipteurum Nordttt. 8, x 400 {after 
Ni)ril*t«at) ; 9, form with produced apices, 
approaching var. Areherii, x 520 . 

, — (7, i-yinafojiteiirvm vnr. Arrlterii (Roy & Bis3.) 
West & 0. S. Wust. X 400 (after Roy & 

ItJHMOtt) .... 

II 1'-'.— f. r>i,„„h'i'lrur'rm var. Ii/mliriim Nortlst. 1], 

y'l-lll) (nn.-i-Nordstcdi); 12. X 100 
|:t 14.- ('. ,.I.I,i'«hn,>. S.-lnnid!,'. i:t, x ;il)ou) 02,-> 
(i.l'ln- Si'l.iniillf} ; 1 4, X .V20 
i:..-('. „Ul„s.,l«m vnr, l!r.,ul<u<.lin\\>>'i A ii. S. Wosl. 



10. 



^ 
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PLATE LXVI. 

—Conmariitm veniml.nm Breb. 1 and 2, x b'-Q; 

3, X 400 . . . .8 

— C. venugium forma mi-nor Wille. x 400 1 

— C. veniiattim var. hypobexagoniivi West, x 400 10 
-C. Garrohme Boy »!k Biss. 7, x 600 (after 

Roy &; Bissett) ; 8, X 620 . .12 

-C. Meinacfiil Arch. 9, x about 750 (after 
Reinscli) ; 10, form with rounded apical angles, 
X 520 . . . .12 

— C, Reitisehii var. eboracenae West & (i. S. West. 

X 500 . . .13 

-C. Niigeliannm Breb. X 600 (after Nageli) . 14 
—C. orlhogonum De]^. x 416 (after Delpontt;) . 113 
—C. notabile Breb. 15, x 500; 16, zygosjiore, 

X 520 . . . .15 

17. — C. notabile fonna mtvor Wille. x 400 (after 

Wille) . . . .16 

17a. — C. attcvps Lund, forma criiqiiila Nordst. x 4U0 49 
18-19.— C. iiotahiU forma media Gutw. 18, x about 

500 (after Gutwiuski); 19, x 660 . . 17 

20-21.— C. Utragonum Nug. oaud a, x 600; .-, x 300 

(after Nageli) ; 21, X 400 . .17 

22. — C. tetragonum var. /it7erocreiifl(i(TH West it G. ."S. 

West. X 520 . .19 

23-24.— 0.^e(ra(/oH«m var. iHK.;e///(" Cooke. 2:!, x 50(1; 

24, X 400 (after Lundell) .18 

25-26.— C. tttragonum var. Daridsmii (Hoy it Itiss.) 
West & G. S. West. 25, x tiOO (after Hoy 
A Bissett) ; 26, x 500 . 20 

27. — C. tefragonnvi var. elef/nus (Koy &■ Bi^■s.) West 

& G. H. West. X 400 (after Roy & ]tissett) 20 
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PLATE LXVII. 



6-7.- 
8-9.- 

10.- 
11-13.- 

14.- 



18.- 
19-21.- 



-CoHMarium mmriUforme (Tnrp.) Halfc 1 and 

2, X 400 (after Ralfs} ; 3, zygospore, x 4UU 

{after Lundell) 
-C. tnonilifoi-me iorinst pnnvf(iia Lagei-h. x 520 
-C munilifwrne var. milipyrit'orme West & G. S. 

West. X 520 . ,' . . 

-C. mwiiliforme var." limnfltcwm West & G. K. 

West. X 320. 
-C. mnniUforviP. forma jiavdimformi* Heitnei'l. 

8, X 500 (after Heimerl) ; 9, x 520 
-P. montliforme foruia jiavdunformia Heimerl. 

Two specimens with puiicliite cell-wall, x 520 
-C. virUh fCurda) Joshua hrmn ylnlm West A 

G. S. West. 11, X 400; 12 luid 13, x 5(R) 

(after Schiiiidle) 
-C. alpexUe Hoy & ili^s. x 4(10 (after Hoy A 

Bissett) ' . . ' . 

-C. coiniahim Brel.. 15, x .^I'JO ; 16, x 400 

(after Ralfs) ; 17, ba;>al view of .-.■niicell, x 

400 . 
-C. connalnm ynt: fnuical inn V*' est. X 400 
-C.]>nein}or--vyifitiim'Svfi]st. 19 aiul 20, x 400 

(after Nordstech) ; 21, x 520 
-C fspuddcoMialum var. illij'xoidium \\ p^t A 

G. S. AVest. X 520 
-C. iixeiidarmintifiim vnv. conf:li-irfni.i We;^t. x 

400 . 



Plate 68 




1-2, — Coeniariuvi yloboetim Bulnh. x 500 
3-5. — C. (flohonum var, minus Eansg, 3, x 570 (after 
Nordstedt) ; 4, x 520 ; 5, x 416 {after 
Delponte) .... 

6-8.— C. sttbarctoum (Lagei-h.) Kacib. 6, x about 
550 (after Raciboi-ski) ; 7 and 8, x 620 
9. — C. KubarcUmm forma punctata. X 520 
10, — C. ■paririjmatinm Nordst, x 570 (after Nord- 
stedt) .... 
11, — C. perieymatium var. eborarense West & (t. S. 
West. X 520. 
12-14.— C. pseu^aretoiim Nordst. 12, x 850 {after 
Nordstedt) ; 1 3 and 14, x c2U. [Consult PI, 
LXXir, figs. 40-41.] 
15. — C. 2>''eudarctoum foTma.. X 520 
16.— C. Novs-Semliie Wille. a, X 660; i- and f, X 
330 [after Wille) 
17-18. — C. NovmSe^ntiie var. ai'imcMm Boldt. 17, x 

4(J0 {after Boldt) ; 18, X 52U . 

19-28.— C. £eff>iesi Remsch. 19 and 20, x 520; 21-25, 
X 1280 ; 20-28, zygospores, x 520. t'i^-'l-i, 
normal division of L-ell ; 24, division in wliicl. 
the new seniicells regain the more prononneed 
character of the species after ha,ving partially 
lost it by repeated divisions; 25, chuin of 4 
individuals fonned by vapid division, the two 
middle cells being as yet inipei-fectly developed 
29-31.— C. Riijiiei'i var. inontantiM tic^nnidle. 29 and 

30, X 520; 31, x 1280 . 
32-34, — C. Seyiiexi ; intermediate forms between the 

type and var. mmitainnii, x 128U . 
35_30.—f . ^*'</)-m" var, M7(,w( West, 35, x 1280; 3(i, 

x 520 
37-3y.— C. nm>il"->ioi''i-h<»-iii>i Wesi. .■!7, x 74() ; :iS, x 
:yiO; 39, X lUUO 
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Plate 69 




l.— CfKnuarittm rec/aiigiilvm Romscli. X about 720 

(after ReinBch) 
2.—C. art-trntm ^fo^dst. x 570 (after Nordstedt) . 
3. — C. arctoum forma vmwr. 4, x 400 . 
4. — C. arct&um var. tatTicvm Kacib. x 620 
6. — C decedens (Reiusuh) Bacib. var. aimiosiim 
(Lund.) Racib. x 400 (after Balfs) 
6-8.— C. de.cede.„s (Reiiiacli) Racib. 6, x 400 (after 
Nordstedt) ; 7, x 400 ; 8, form with iiioi-e 
prominent punctiilations, x 500 
9. — C. decedena forma 
10.— C. tafricum Rscib. x about 1300 (after Raci- 
borski) .... 

11-12. — C. tafricum var. novizelavdicitm Nordst. 11a, 
X 1080; lift, X 400 (after Nordstedt); 12, 
X 520 

r. sphitruli/cntm West. X 400 . 

d. U, X 400 (after Luiidell) ; 

. 500; 17, X 520 . 

t Nord>t. 18 and 19, X 400 (after 

Nordstedt) ; 18, four cells forming a sliort 

filament, enveloped in mucus, and seen from 

tlie side view; 20 and 21, x 400 . 

22-23.— C. ohUquum forma minima West, x 520 

24.-6'. obliqitnm var. Iriyomim Went. x 400 

25-27. — C. Norimhergeiiseliemach. 25 and 20, x about 

1500 (after Reinscli) ; 27, x 520 . 
28-29. — C. Norimhergenir. forma depreffo West & G. S. 
West. X 520. 
■iO. — C. j-epandum Noi'dst. x 570 (after Nordstedt) 
Sl-i52. — C. repandum forma vilnor West A (i. S. We; 
X tSOO (after Roy & Bissett) ; 32, z.ygospor 



13.— C. tatnciivi vi 

14-17. — C. ancepe Lui 

15 and 16, ; 

18—21.—^. ohliqu; 
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PLATE LXX. 



9 


10 




11 


12 


-13 


U 


-1 


17 


-1» 


2(1 


-22 


23 


-24 


25 


-28 



—Cijumarium rectangidare Grun. I, X 400 {after 

Wittrock) ; 2, x 500 
— C ri'ctangulare var. Cambrenne (Turn.) West & 

G. S. West. X 500 (ufter Turner) 
—C. rsriangidare var. hfxagouum (Elfv.) West & 

G. S. West. X 400 (after Elfying) 
— C. siibquadratum Nordst. x 400 (after Nord- 

stedt) .... 

-C. q,iailr<itu,n Ralfs. 6, x 400 (after Ralfs) ; 

7, X 500; 8, X 520. Halts' figure of 

which we give a copy (fig. 6) is not a good 

one; the conati-iction is too deep. Figs. 7 

and 8 are much more representative. [Com- 
pare PI. LXXXYII, fig. 19.] 
-C. plicatum Reinsch. x abont 640 (after 

Reinsch) .... 

— C. pUcatiivif ovma. major Reinsch. X 400 (after 

Boy A. Bissett) .... 
—C. plicalvm var. Sibemicum West. 12, x 520 ; 

i:i. X 400 . 
,— r. Dobfin/i Arch. 14, x 400 (after Kleljs) ; 

15 and 16, X 400. [Consult Pl.XCIII,fig. 12.] 
-C. i.:u.-pum Arch. 17 and 19, x 520; 18, 

X 400 .... 

-0. p,riciinu,> var. Hubreclangidnm West & U, S. 

West. X 520. 
—C. I'j-iguum var. ^jm'xvkjk West A G. S. West. 

X o'jO 
—<'. pamutoexignuviliB.cib. x 520 
— (.'. pseudoexiguwn var. aw/iiJilntiivi Wfst it G. S. 

West. X 520 . 




aid.eafl.«' 




^ 
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:}5. 
36-37. 



-Conmarium minhnHm W. & G. S. West. I, 

X 830; 2, X 520 
-C. piinllitm (Br6b.) Arch. 3, x 520; 4, x 

1000. .... 

-C. geometrifum W. <t G. S. West- 5, x 520 ; 

6, X 1000 .... 
-C. helcanguliire Nordst. x 920 [after Nord- 

Btedt) .... 

-C. coarctatiim West, x 520 
~0. prolvberanf Lund, x 400 (aftei- Liiiidoll) . 
—C. protuherana forma pahulosa W. & (i. 8. West. 

X 520 
-C. Sphagnicolum W. & G. S. West. 11-13, 

X 520; 14, X 1000 
-G. trmtcatellum Perty. 1.5, X 520; 16, x 1000 
—G. mAeapituhvm, West, x 520 
—C. CapitiUum Roy & Biss. x flOO {after Roy & 

Bissett) .... 

—C. Capittilttm var. groenlaHdicum Borges. 

x 520. Fig. 21a is a cell in a state of division 
-C. pyumxHiii Arch. 22 and 23, x 520 ; 24-2ti, 

X ioOO; 27 and 28, zvirospore.s x .•>2U : 29- 

31, X 1240. Ki^s. 29-31 iir.-;ifterdniwii)gs 

kindly sent to us by Dr. J. LiitkeiiiiilU-r 
-G. fi,hi<,onnm (Xa^.) Arcli. 32 aiid 33, x :>20 ; 

34, aft«r Niigeli (a, x 400; .(', x 6i)il) 
-C. ivfudohiri-mnui Boldt. x 4U0 (afti-r Hnldl) 
-C. hireme Nordst. 3(1, x 570 (after Xord- 

stedt) ; 37, x 520 
-0. nd<>.<:>n>i W. & (I. S. West. x 740 
-C.Siw^iti'gosHchiiav^chui. x 8uO (after S.-li;iar- 

scbmidt) .... 

-C. Shio^tr'/o.'.- var. f.hhi.^l-i.i Cutw. x S:{0 
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1-2, — Co^mariitm abntptum Lund. 1, X 400 {after 
Lundell ; 2, x 520 
3.—C. sexangulare Lund. x 400 (after Liindelt) . 
+-5. — C sexaugulare fonua minima Nordat. 4a, 
X 570 (after Nordstedt) ; ^h, x 500 ; S, 
X 1000 .... 

6-8. — C. pseudoi>rotuherans Kirchn. 6, X 410 (after 
Nordstedf.) ; 7, x 620 ; 8, zyp^o.spore, x 520 
2-n.~C. ahhreviatum Racib. 9, x 1'280 (after Raci- 
boi-ski); 10 and 11, X 520 
12. — C. ahhrevialum forma minor. X 520 
13. — 0. abbreviatmn var. plancionicum W. & G. S. 
West. X 520. 
14-18.— G.tmpressii/wmElfv. 14, x 50O (after Elfving) 
15-17, X 520; 18, X 600 (after Roy &Bissett) 
19-21.— C. umbilicatwm. Lutkeni. 19, x lOOO (after 

LiitkemuUer) : 20, x 500; 21, x 1000 
22-23.— C. per;iw«7/Km West. 22, x 600; 23, x 1000 

24. — C. jierpjis-illiim forma, x 520 
25-28.— C. Segnellii Wille. 25, x 480 (after Wille) ; 

26-28, X 520 . 
29-32— C. Mencghhiii Breb. 2Et, x 400 (after Ralfs) ; 
30 and 31, x 520; 32,, zygospore, x 520 . 
33.— C. f^iifliZra/jJtiw ((ray) DeToni. x ."»20. [Con- 
sult PI. XCIII, fig. 4.] . 
M.—C.M.-uv<jh!.niyar.nama,< Willi-, X 820 (after 
Wille) .... 

35-36.— C. nnynUmnn Breb. 3.^ 

bissoii} ; 3«, x 500 
37-38.— C. angulomm var. concim 
G. S. West. X 520 
39. — C. (ihliqitnm Nordst. forma 
40^L—C.j>s''n'lardom>i Nordst. ZVgos pores, x 500. 
[Consult I'l. LXYIir, fig,'^.*I2-14.] . 
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PLATE LXXIII. 



l-3.~Cosmariuvi difficile Lutkeni. 1, x 1000 (after 

Lutkemullcr) ; 2 and 3, x 520 . 
4-5. — C. difficile var. subkeve Lutkeni. 4, x 1000 
(after Liitkemuller) ; 5, x 520- The delicate 
scrobicaiatioiis are not shown on fig. 5 
6-7.— C. Clepsydra Nordst. 6, X 570 (after Nord- 
stedt) ; 7, X 520 
8-19.— C. Iteve Rabenh. 8 and 9, x 520; 10 and 11 
ontlineB, X 520; 12, x 570 (after Nord- 
stedt); 13-16, X 520; 14 and 16, outlines; 
17, monstrosity, x 520; 18 and 19, zjgo- 
sporea, x 520 , 
20.— C. Lxve var. octangulare (Wille) W. & U. 

WeBt. 20«, X 400 (after Wille) ; 20tt', X 

520 . 

21 .—0. Ixve var. cymatium W. & G. S. West, x 520 

22-25.— C. t^ve var. seplmtrimale WiDe. 22, x 400 

(after Wilie) ; 23, x 520; 24 and 25, showing 

an nndiilatiun of the snpcrior lateral margins 

of the soiiiicell^, x 520 . 

26.— (7. monoelmmlrnm Nordst. x 5711 (afirr 

Nordstedt) .... 

27-28.— C. Thu-aitesH B.aMs. 27, x 4011 (after Knlls) ; 

28, X 400 , 
29-30.— C.Tfmaitesti var. jmiumlr:' Kk-h^. '>'.i, x 4u0 

(after Klebs) ; 30, x 400 
•31-S3.— C. Cucurhita'Breh. x 500 

:34-3(j.— f. Cunirhlla var. (illeimalnxi. ii. S. Wc^^t. M, 
X 540 ? (after Sc-hmidle) ; y.'., x 520 ; 30, 
X .500. . . , . 
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PLATE LXXIV. 



1. — CogmariwmCiicurbitaBreh.fomiiilatior. x 520 
2. — C. Cticurbita forma major. x 400 . 
3. — C. Ctictvrbita. Immature zygospore, x 520 
The mature zygospore is verrucoso . 
4-6.— C. Palangula Breh. 4, x 850 (after Brebisson) 
5 and 6, X 620 . 
7.— C. Subpalavgula Elfv. x 400 (after Elfving) 
8-10. — C. parvulwrnBTeb. 8, x 450 (after Brebisson) 
9 and 10, X 520 
11. — This figure may possibly represent tlie zygo- 
spore of C. jiannilum Breb., but only having 
seen this one example we do not offer a 
definite opinion 
12-13 —C. yuviodea "W. & G. S. West. 12a and 6, and 
13, X 520; 12a', x 830 
14. — C. goniodex var. uublurgidum W. h G. S. West, 

X 520 . 

IS. — C. giniwden var. vanolatnvi W. &, G. S. West 



r. i!ri,l,! (Corda) Josliim, 10, x .1,1(1 (alter 




Joshua); 17, X 4UU; 18, x ."lUO (aftev 




Tnrasr) ... 


113 


C. vii-iclf forma i>u)iiir Wl'^I. x lUO 


113 


('. <^hJ<iii</rivi tieim. x -kiO (aftor JifiiiiL'ltj 
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C. Uih,n,i,;,m Wosl. x 400 


114 


C. xuht'n-<jldiim (Turn.) Scliiiu.llo fuiiaa viivor 




Schaiiaic. X 520 


117 


C. ntteinwinm Breb. -21, x -loo [alter llalfs) ; 




240-, outline only ; 25, x .V20 
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PLATE LXXV. 


PAGa 


1-3. 


—Coi^murhtm turgidum Bri?b. 1, X 400 (after 






Kalfs) ; 2, X 416 (after Delponte) i 3, X 400 


115 


4. 


-C. Iur(/idvm v&r.etilr<jlundaiiimViest. x 400 


116 


5. 


—G. tnihutrgidztm (Turn.) Schmidle. X 500 






(after Turner) .... 


lie 


6-8. 


-0. CorWidiuoW. 4G. S. West. X 520 


120 


9. 


-C. Cornbeme forma. X 520. This form was 
obtained from pools on Mitcham Common, 
Surrey. It is proportionatelv narrower than 
tJio tj-pu. 




10. 


— C. miinihforin'- (Turp.) Ralfs forma rluv^aia 






\V. & v;. S. H'est. X Kid 


■J.J 
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Plate 76 
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—Co>nimriuiii Corriense Bissett. x 400 (after 

Roy & Bisaett) 

2.—G. Simii Roy & Biss. x 400 (after Roy & 

Bissett) .... 

3_4._C'. radiomm Wolle. 3, x 500 (after Wolle) ; 

4, X 400 . 

5-7.— C. ciclatum Ralfs. 5, x 400 (after Haifa) ; 
6 and 7, X 500. In tig. bd (nfter Ralfs) the 
iathmus was incorrectly portrayed by the 
author .... 

8. — C. ca-ltttmn var. upediibite (Do Not.) Nordst. 

X 500 
9. — C. celatum var. hexagonum West, x 400 
10. — C intermedium Delp. x 416 (after Delponte] 
We think Delponte'a figure of the side view 
{fig lOf) is too deeply constricted . 
U.—C. n-i-<lafum Rsilfs. x 400 [nfter R:ilfs) 
U.~0. w..uomaz>u,i Lund. x 4Uf) [iiftcr Linidell). 
In liK- Via the niiniitf l)iisal It-t-th have lieei. 
.miitto<l l.v the HtlinirnipluT, iuul the basal 
part uf the ^eiiiic-vlls is nut Miffiuientlv 
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3-14.— 




iiayiui! var ii^^hiMU'i 


,« X.iiJst. is'. 






X oOO 


14, X o20 ' 
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5-17.— 


(ulUT 1 


fannm Ln.ul. Ij, x 
iimliOl) ; 17, X -KKl 


500; Hi, X 400 


141 
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7-10.- 
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PLATE LXXVir. 

Coimiariinn quadrifarium huiid. 1, X 500; 2, 
zygospore, x 400 (after Lundell) ; 3, zygo- 
spore, X 520. In fig. 1 small scrobiculatious 
are present between the central granules. 
Fig. 3 shows a zygospore in which the two 
angles at one end of the rectangular zygospore 
are twisted in a plane at right angles to that 
containing the other two 

■C. qvadrifanutn forma hexastkha (Lund.) 
Nordst. X 400 (after Lundeli) . 

■C. dot-mwe Nordst. 5^ x 500; 6, x 1000 . 

■C. isfhinivm West. 8 and 9, zygospores, 7, 
X 500 ; 8-10, X 400. [Consult PI. XCIV, 
fig- 2.]. 

■C. ielkmium foruia hiieiin'ca West, x oOO 

■C. excavatum Nordat. x 1000 (after Nord- 
Btedt) 

-C. suhexcavatum West & G. S. \^'est. x 400 
(after Wilie) . 

viir. ,.n/uH,/,<,„ AVfst A ( 



Wesit. 



.20 



'. urhlruUitum Halfs. 

Ui, X 400; 17, V 

Palis) 

'. orhlnihttum foniia 

X 400 

. pnmrniul. Lund. 
'. zonainm Lnnd. 'H 



-')U0 
IT Lui 



Jo, X 400 (aftf.- Halts) 
,-fro.^porc, X 4l)U (aftei 

majur \\ . k (;. S. AVust 

X 400 (alter LnmUai) 
■lii, X 400 (aftci- LuihIuH) 

: 400 (iitti_T Liuidoll) 
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PLATE LXXTIII. 

[Ob. 

-10.— Com-anum oniatum Ralfs. 1-9, x 500; 10, 

X about 300 (after Ralfs). 
Figs, 5-8 represent different dispositions 

of the central granules in four individuals. 

The three individnala represented in fige. 

1-3 have each different arrangements of 

these granules. Fig. 4, vertical view. Figs. 

9 and 10, zygospores 
-14. — C. commisti'urale Breb. 11, x 400 (after Half s) ; 

12 and 13, x 520: 14, x 400 (after Ralfs) ; 

13 and 14, zygospores 

i-16.— r. rimmlMural'- vai'. '■rdXf.-nm Nordst. 15, x 
.-i7ll fiLffi^i' Xord^^mUl; )t',x 500 . 

_lH,_r. fh-ui:fprum fnrdn. 17f<, x 401) (iiftcr 

Nordstedt); 17?,, x 8.50; kS, x hm. In 

fig. 17 the granules in thu cL^ntru of tin' si'nii- 

cells fire not indifatcd 

10.— r. IViltr'^rkii Lund. x 4011 (tifli'i- Luiidrll) . 
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Plate 79 




Josmarnim reniforme ( 
3-4.— (7. reniforme var. compressum Nordst. 
400 (after Nordstedt) ; 4, x 520 . 
5. — -C, reniforme var, apertum West & G. S. West. 

X 500 
H. — C. r&tiifnrme var. elevatum West & G. S. West, 

X 56r 
7. — C reniforme. A form approjieliing var. ele- 
vattiin, X 520 . % 

—G. Tnmerii Roy. Zygospore, x about 300 
(after Ralfs) 
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Plate 80 




PLATE LXXX. 



— Cdcmnriiim Logiense Bisa. 1, x 400 {after 
Roy & Bissett) ; 2, x 500 

—C. granviaiuvt West. x 400 

— C. Poriiamim Arch. 4 and 5, typical Irish 
examples, x 500, showing the general dis- 
position of the granules in vertical aeries 

Figs. 6 and 7 are after Schmidle's figures 
ot "ys,T.orthostichumSchmid\e" ; &, x rather 
leas than 600 ; 7, x 600-700 (Schmidle says 
between 700 and 800, but this is incorrect if 
compared with his stated dimenBions) . We 
see no reason for regarding the "var, ortho- 
stichum" as anything different from the 
typical plant. Schmidle's two figures differ 
more from each othei' than either differs from 
the common Irish form of C. Portianum first 
observed by Archer. 

— Zygos])ore stated by Welle to belong' to 
C. Piirtianuvi, but undoubtedly that of some 
other Cottmariuw. X 600 (after WolJe). 

— /5yjt>>s[>oi-e of " r. Pffiiilt.iiiari/tiriii/eriafi 
lli'iiisi'h," a specii's ivhicli Aivher has stated 
to be sviioiiviiioiis with his C. PortianuM. 
X 720 (aftfr Kfiiiscli). It is probi.blv an 
iri." wliicli has nut yet ilfve- 



I 



J the 



10-11.— r. Porrmuin,< v 


V. iu-iJnvulvH,n A\'ittr. 10, 


X r>IH); 11, X 


iOO (iiftcr Ifov A Hissett) ] 


12-19.— r. orihuMU-hum 


.ni.d. 17, sidu vi^.w, X 400 


(after L.intk-ll) 


U-U'k is and lit, x 520 . 1 


20-2\.—C. wlhiiMkhiw, \: 


V. i>iii,iih(iii j^und. 20, x 400 


(after Lniidell) 


21, X 520 . I 


22.— r. ortlu,.-lirli)n„ 


in-, cotn/'irlum \V. A G. S. 


"West. X oUO. 




23.— r. ..,li,bu,. XonU 


X 570 (aftiT Xordstedt) '. 1 
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PLATE LXXXI. 



/^ 



1. — Cosmnrium Etchachanense Roy & BisB. 
(aft«r Roy & Biasett) 
2-3.— C. irachyplewrwm Lunil. 2, x 400 (after 

LundeU) ; 3, x 520 . 

4-5. — C. tnichypleunim v&v. jnmu* Racib. 4, x 600 
(after Roy & Bisaett) ; 5, X 520 . 
Q.—C. Sleu'dmmense Hoy. x 600 (after Roy & 

Biesett] ... 

7. — C. iailimochofuirum Nordst. x 400 (after Nord- 

atedt) 
8. — C. iethmockondnim var, pergranulatwm West 

& G. S. West. X 400 . 
9.—C. jem»ejen^e Boldt. x 400 {after Boldt) 
\0-n.—C.'furcatospermum Weat & G. S. West. 10, x 
520; 11, aemioell, X 1000. [Consult PI. 
LXXXIV, fisrs. 8-10.] . 
lli-U.— ('. .-pliahrnsli.-lunx Konlst. 1-2, x 57U (nfti 
x\ on tste.it) ; hi and 1-i, x 620 
\h.~C. !,i',id>ial',M Luiiii. X 4lin (after Luinldl) 
\Cj.~('.'D--'ii,tMris;; (Wittr.) XonJst. X about 500 
{aft<T Do Xutaris} 

This (igiire is a copy of tlie one given by 
Dt.' Xotiiris, but wf tbiiik tbe aide view is 
iiicMfrect, tbt- consh-iction not being suffi- 
ciently deep. 
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PLATE T.YTTn, 



I 



y-\ 



CobjI 



1. — Cosmar-ium irachydermum West & G. S. West. 
)< 320 . 

■2-4,.— C. sj'hmroideum West. 2, x 400 ; 3 and 4, 

X 500 . 

5-7. — C nyiithlihomenvm West. 5 and 6, x 625 ■ 7 

X 1000 . 

8. — C. pTotraclmn (Nag.) De Bary. x 50O. fCoi 

suit PI. XCIV, figs. 4^5.] 

9-n.—C. Corbul't Breh. 9, X 520; 10, X 600; 11, 

zygospore, X 400. 10 and 11, after Roy & 

Bissett 

l2--\3.~0. SportellaBrSh. 12, x 520; 13, X 500 [ 

14.— C. Sporlella var, mbvndujn West & G. S. West 

X .">20 ... 

I'^i- — Zygof^pore uf (.', remjoriiip (Haifa] Arch, x 500 
1,1-17.— C. r/,,7-/.H'/Bivh. If), X nOO; 17, x 400 
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PLATE T.XIIXII 

nan. 

1. — Cfmnarium Irachydermum West & G. S. West. 
X 520 
2-4. — C, t^kteroideum West. 2, x 400 ; 3 and 4, 

X 500 
.V7. — G. mjnthlihtmenwn West. 5 and 6, X 625 ; 7, 
X 1000 .... 

8.—G. vrotractuvi (Nag.) De Bary. X 500. [Con- 
.ult PI. XCIV, Sga. 4-5.] 
0-11.— 0. CorM.1 BrSb. 9, x 520i 10, X 600i 11, 
zygospore, x 400. 10 and 11, after Roy & 
Bisaett . .183 

12-13.— C. SyorMio Ersb. 12, x .i20 ; 13, x 500 . 1S5 
14. — C. Sporlella var. mtbnudum West & G. S. West. 

X 520 . . . .186 

15. — Zygospore of C. renij'orme (Ealfa) Arch. X 500 157 

10-17.— C. rurjiinii Breb. 16, x 500 1 17, x 400 . 189 
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PLATE LXXXin. 



1. — Cosmarium Turpinii Br^b. Vortical vievi, x 500 
2. — C. Tu-rpinii var. podolicum Gutw, x 500 
3. — C. Turpinii var. eximiiun W. & Q. S. West 
X 500 . 

4-11. — C. margaritiferum Menegh. 4-9, various forms 
from widely separated localities, x 500 ; 10, 
zygospore from Thiirsley Common, Surrey, 
X 400; II, zygospore from Harris, Oatar 
Hebrides, x 500 . 

The cell-wall is ininately punctulate be- 
tween the granules, but these punctulations 
are not well shown in the figures. 
12. — C margaritifiTiim Eorinii rrgidarlor (Nordat ) 

nob. X 570 (after Nonlstedt) 
13. — G. margaritifiiritm forma Kin-hiiDri (Bore-es.) 
nob. a and '(, x about Sfill ; n', x about 190 
(after Borge.?eii) 
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PLATE LXXXV. 

1—3. — Gosmari-wm punctulatum var, subpimctulatum. 
(Noi-dBt.) Borges. forma ^. 1, x 625; 2 x 
520 ; 3, X about 590 (after Borgesen) . 209 

4. — C. pimctulatum var, granuluecuiwm (Roy & 

Biss.) nob. x 400 (after Roy & Bissett) . 212 
5. — C.anigochondrum. 'Sori.st. X 570 (after Nord- 

stedt) .... 212 

6. — C. bipmictatum Borgesen. 6, x about 650 

(after Borgesen) . . .213 

7, — G. hipunvtatwrn forma stibrectangulans W. & 

G. 8. West. X 500 . . .214 

8.— C. hipwpillattm West & G. S. West, x 400 . 214 
9-10.— C, qvmmrium Lund. 9, X 400 (after Lundell) ; 

10, X 520 . . . 216 

11.— C./as(f(Ko«(m West & G. S. West, x 520 . 218 
12. — C ^nMic(«ia(wm var. ro(«tidffl/wwi Klebs. x 500 211 
13.— C. Kjelhaani Wille. x 400 (after Wille) . 219 

14. — C. Kjdlmani vae, onuitv/m Wille, x 400 

(after Wille) . .220 

16. — C. KJellmani var. grande Wille. x 400 (after 

Wille) . .221 

16-18.— C. hnviih- (Gay) Nordst. x 1000 . . 221 

19. — C. huDiilf vnr. <hini<-iim (Burgew.) Scliiiiidle. x 

about tilO (after RorireKeii) . . 224 

20.— C. hmiulf var. tmh^frlalnm (Nordst.) Schmidle. 

X 57U (after Nordstedt) . 224 

21-22.— C. hmnil^ var. .^trlafnm (Boldt) Schmidle. 21, 
X 500 (after Boldt) ; 22, x 520. The four 
marks within the ai>ex are much too strong 
in the figures; they should be represented 
only by the most delicate shading . , 223 

2:S-24.— C\ hnviile var. qlabrnm Gutw. 23, x 080 

(after Giitwinski) ; 24, x 1000 . . 225 

2-i-2G.—C. subdanicuvi West. 2o, x 1000; 26, x 600 122 
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PLATE LXXXTII. 



1. — Cosmanwn. Titrpinit Breb. Vertical view, x SOO 
2.—G. Turpinii var. podolicum Gutw. X 500 
3.— C. Turpinii var. eximmm W, & G. S. West. 
X 500 . 

4-11. — G. margaritiferum Meiiegh. 4-9, various forms 
from widely separated localities, x 500 ; 10, 
zygospore from Tharaley Common, Surrey, 
X 400; 11, zygoapore from Hacria, Outer 
Hebrides, x 600 

The i:oll-wall is midijffly puuctulate be- 
tween tJie graniiU's, but tUami puuct illations 
are not well sliuwii in (he tiffures. 

12. — C. viart/arlliferum fwniiii r-'(jidarior (Nordst. ) 
nob. ■ X 570 (after Nordstedt) . 

13.— C margarit,!fv.rii.m fi)riiia Kirrhmn (Bilrges.) 
nob. a and/-, x uliout (Still ; .(', x about 190 
{after Bortreson) 
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Plate 84 




I 



}-b.—Casma'rinm pra^moreum Breb. 1, x 473; 2, 
X 500; 3, X 600; 4, x 520; 6, immature 
zygospore, x 500 
6-7. — C. quaternarium Nordat. 2, outline of cell 
under low magnification ; 7, x 570 (after 
Nordstedt) 

8-10. — C.furcalospermum West & G. S. West. X 520. 

[Consult PI. LXXXI, figB. 10-11.] 

11.— 0. Ameim Boidt. x 400 (after Boldt) 

12. — C. Amelia forma cc/mpreesa West, x 625 

13-14.— C. pmictidatum. Breb. X 500 

1.^20, — C pimciulatum va.T. s^ibpwTictulaiwm (Nordst.) 

Biirges. l.j, X SiO ; 16, x 500; 17, x 570 

(after Nord.stpcli) ; 18, x 500; 19, x 520; 

20, zygun-poTn, X .^20 
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PLATE LXXXVIII. 



1—3. — Coamarium fomweulum Hoff. 
NordBtedt) ; 2, x 520 ; 3, : 



I. X 570 (after 
400 , 



4- o. — C. formosulum var. Nathorstii (Boliit) West & 
G. S. West. 4, X 550 (after Boldt) ; 5, x 
550 . 

Fig. ib is a copy of Boldt'a figure of the ver- 
tical view, but we think it slightly incon-ect. 
The granules in the centre should not be so 
strongly marked. In the specimens we have 
exammed they were scarcely discernible. The 
eranules are likewise not shown on the median 
inflations, 
fl. — C. BubrenifitrmeSoTd&t. x 570 {after Nordstedt) 
7. — C. pycnochondrum Nordst, x 570 (after 
Nordstedt) .... 
8. — C. didj/nioprotupaum Wtiat it CJ, S. West, x 
oOO ..... 



C. pnlrhrrri,, 
X.^rdstfdt) 



Noi 



.70 (after 



M.nt (UU (after Rtiriboi-skij : 13 and 14, 



lalltT forn 



>-20 



' Hiic 



Fifr. 12 is ii copy of ( '. hhtmn " vi 
(18SH). It will be observed in tlie !-pecnnens 
liiriu'ed tliat the nntnber of marginal crena- 
tionw is variable, the fewest number beinjj 
e^llibited by tig. 14. 
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PLATE LXXXIX. 



12-13. 
]4-15. 



^Cosmariwm ajteciomitn Lund. 1, x 400* (after 
Lundell) ; 2, x 400 ; 3, x 500 . 

~C. specioaum Tar. btfomie Nordat. 4, x 570 
(after Nordatedt) ; 5, x 500 

-C, speei'osMm var. simplea^ Nordat. x 570 (after 
Nordstedt) .... 

~C. tpeciomtm var. simplex Nordst, forma inter- 
media WiUe. X 400 (after Wille). 

— C wpecioavm var. RoBliiJiTuikii (Gntw.) West & 
G. S.Weat. 8, x about 520 (after Gutwinski) ; 
fl, X 625; 10, X 400 , 

In the lower semicell of fig. 8 the marks on 
tlio ffll-ivjill iu'i- uTiiitteil :nid ttu> small uircle 
represents the position of tlie siufrle pyrenoid. 

— C. mJwpe«/oH»Jw Kord?t. x .j70 (after Nordstedt) 

—C. suhspeeiosum var. validiv^ Nordst. 12, x 
570 (after Nordstedt) ; 13, x 520 . 

—C. specioirisfiinmn Seliuiidle. 14, x about 650 
(after Schniidlc) ; 15, x 520 
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Plate 90 



1-3.— Cosmarwtm suhalatuin West & G. S, West, 
X 520 

III fig. 2 the printer is responsible for the 

omission of the sinus. 
4.^C. hexalohvmi Nordst. x 570 {after Nordstedt) 
5. — C. hexalohv/m var. minus Roy & Biss. x 600 

(after Hoy & Biasett) 
6. — C. hexalobwm Nordst. Small form, but not 
agreeing with "var. minus Roy & Biss." 
X 500 . 
7. — C. alaium Kirchn. x about 300 (after Kirch 

neHs original drawings) . 
8. — C. alatwm var, mquatorienae Nordet. x 520 
9-10.— C. nasutvm Nordst. 9, X 570 (after Nord- 
stedt) : 10, X 400 
11-12. — C. namdwm forma granulata Nordst. x 520. 
12, zygospore .... 
13. — C. namitum var. asjiennn West & G. S, West 
X 400 

14-15.— C. educlum Roy & Biss. 14, x (300 (after 
Hoy and Bissett); 15, x 570 (after Nord- 
stedt) 

16. — G. didymochondi-i.Lm Nordst. x ■'i70 (after 
Nordstedt) 
V^-l8.—C.inihni,taUlv-y^\Wv. 17, x 400 (after Willi-) 



18, : 
19-20.— r. in. 
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Plate 92 




1. — Cosvtarium ovale Ralfs. x 620. [Coiiaalt 

PI. XCIII, fig. 1, and PI. XCIV, fig. 1.] . 267 
2, — 0. venust»/m BrSb. var. majwi Wittr. x 400 

(after Wittrock) . . .11 

^.—C. Quasillus h\mA.. x 400 {after Lundell) . 18S 

4.— C. vexaivm West, x 520 . . 187 

5. — C. vexatum forma, x 500 . , 188 
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PLATE XCIII. 



1. — Cosmarivim ovale Haifa, showing parietal dis- 
position of chloroplaBts. x 520. [Consult 
PI. sen, fig. I, and P!. SCIV, fig. 1.] 

2. — C Debaryi Arch. The upper semicell shows 
the numerous small lobes of the chloroplasts 
flattened against the wall of the cell. The 
lower semicell represents an optical section 
through the chloroplasts showing the parietal 
disposition and the large central vacuole (c,«.), 
p, pyrenoids. x 600 (after LiitkemuHer), 
[Consult PI. LXX, figs. 14-16.] . 

3,— G. quadrimamillatu-ni West & G. S. West 
a\ audi, X 520; a", X 400 

4.— C. qnaih-aUdum (Gay) De Toni. Three indi- 
viilnEils, X IDUO. [Consult PI. LXXII, fig. 
33.] 

b.—C. •fuidruJcntatum West & G. S. West, x 520 
-H.—C. Gmjanum De 'I'oni var. ehoracense West & 
G. S. West. X lUO. The description of C. 
Gayaiuim i.s in the next volume. 
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PLATE XCIV. 



—Goamaritcm. ovale Kalfs. x 500. [Consult PI, 
XCII, fig. 1, and PI. XCIU, fig. 1.] 

— C isthmiwm Weat. A form, x 500. [Consult 
PI. LXXVTI, figs. 7-11.] 

—C. excavatum Nordst. forma ditplo-major Lund. 
X 500. [Consult PI. LXXVII, fig. 12.] 

-C. protractmn (Nag.) De Bary. X 500. [Con- 
sult PI. LXXXII, fig. 8.] 

— C. latifro^ia Liind. x 400 (after Lundell) 
Description in the next volume. 

—C. cylindricum Ralfs. a and b, x 400 (after 
Ralfw) ; «', x 400, Descriptii.n in the next 
volume. 

—C. snhrylhxirtcnm West, x 520. Description 
in tliL' nt'xt vohinie. 

-('. ,.r<,m<'Utnrnuii West & (.1. S. West. x 520. 
IVs,Ti|.tioii ill tlio nexT vulnmo. 

-C. Irpl'him \\\-^r. X UKI. nescription in the 
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1-3. — Cmmarvwm Scoticwm West & G. S. West. 

and 3, X 400 ; 2, X 250 . . 269 

Ar-1,—C. tetraophthalvmrn Br4b. 4, x 400 ; 5 and 6, 

X 500 ; 7, zygospore, X 200 (after Ralfs) . 270 
8-9- — C. teiiue Arch. Zygospores, x 520 . p. lt)7, vol. ii 
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